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VIEWS, NEWS AND INTERVIEWS. 

‘In the early telephone days,” 
‘‘we had some 
curious experiences. A doctor in 
Cincinnati ordered a telephone put in 
his front parlor. We sent a man to 
doit. He brought his wire in through 
the window frame. Not having a 
step-ladder handy, the fellow moved 
the piano around the 


said an old-timer, 


agent,” said he. ‘The work of 
the manufacturer will be simplified 
and cheapened, household drudgery 
cleaned up and sweetened, and every 
department of human enterprise and 
effort materially helped.” 





The 
Company announces 


Anglo-American Telegraph 
that on and 


that the trolley line from New York 
to Philadelphia will be completed, as 
valuable franchises have recently 


been secured, connecting important 
points of the system. 





Miss Loie Fuller is reported to 
have made a great hit in Paris by 
a novel and ingenious adaptation of 
the electric light to skirt dancing. 


Jeantaud’s Electric Carriage. 

During the Summer there will be 
a race between auto-mobile carriages 
in France. The course will be be- 
tween Paris and Bordeaux. The race 
promises some interesting develop- 
ments in the line of steam, petroleum 
and electric carriages. M. Charles 
Jeantaud, the head of an important 
carriage establishment of 
Paris, commenced exper- 





room, and by placing a 
chair on top of it was 
able to attach his wire to 
the lower part of the 
frieze, near the ceiling, 
and carry it nearly 
around the room to the 
instrument. Our man 
came back and reported 
the phone installed. Next 
day the doctor called on 
our general manager. 

«**T want you to send 
a paper-hanger up to my 
house, and get me a new 
piano,’ says he. 

“©«What for?’ 
our manager. 

*©*¢Send a man up and 
you'll see,’ says the doc- 
tor. 

‘‘T was sent out to in- 
vestigate, and found the 
top of the piano ruined 
by chair-marks and the 
imprints of hobnailed 
shoes. The wall paper 
was adorned with a prom- 
inent frescoing of dirty 
finger-marks, and the 
job of wiring wasa sight. 
We had to paper the 
room, do the wiring again 
and get a new top put 
on the M. D.’s piano. 
And in spite of numerous exper- 
iences of this kind, those were the 
haleyon days of easy money in the 
telephone business.” 








says 








At the Stevens Institute of Tech- 
nology a few days ago, Prof. Hiram 
Forbes stated that within the next 
half century two-thirds of the labor 
now done by men and women will 
doubtless be performed by electricity. 
*“The toil of the agriculturist will 
be most materially lightened by this 
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Tue Evecrric CARRIAGE OF M. JEANTAUD. 


after April 1 there will be a reduc- 
tion in the rates to Zanzibar, Cape 
Colony and other places in South 
Africa. 


An exhibition is to be held at 
Bordeaux, France, from May to 
November, 1895. ‘here will be a 
special building called the ‘ Palais 
de l’Electricité, which will be devoted 
solely to electrical apparatus and 
machinery. 





There is said to be reason to believe 


Beautiful effects are obtained by 
having large squares of plate glass 
let into the stage, under which dif- 
ferent colored electric lights are 
placed. 





Both houses of the Missouri Legis- 
lature have passed a bill providing 
that all municipal corporations in the 
State must sell all gas and electric 
franchises to the responsible bidder 
who will give the largest percentage 
early of gross receipts, in no case 
ess than two per cent, for the first 
five years. 


imenting on an electric 
carriage in 1§81, when 
the accumulators of 
Faure first appeared, but 
at this time the dead 
weight of the accumu- 
lators was so great that 
M. Jeantaud was forced 
to stop his experiments ; 
but he was spurred into 
activity by the recent 
success of petroleum and 
steam for car- 
riages, and the result of 
the electric 
carriage which is shown 
in the accompanying il- 
Justration, for which we 
are indebted to the Scien- 
tific American. He found 
it necessary to obtain a 
source of electricity 
lighter and cum- 
bersome than those in 
He found it in the 
**Fulmen” accumulator. 
The plates are covered 
by a perforated cellu- 
loid envelope filled with 
the active material. In 
the center of this en- 
velope are the lead plates 
which serve to collect the 
current. The celluloid 
is a perfect non-conductor and is 
not attacked by acids. The plates 
are carried in wooden receptacles, 
which are lined with celluloid. 
They are composed of two parts, the 
box proper and the cover, which is 
absolutely water tight and is trans- 
parent as well. The accumulator 
thus constructed presents a small 
bulk and light weight compared with 
its great capacity. It resists perfectly 
the shocks to which it is subjected. 
The batteries, which propei the car- 





motors 


his labors is 


less 


use. 
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riage of M. Jeantaud, consist of 21 
elements of the type just described, 
which give a current of 100 amperes 
of a pressure of 40 volts. In ascend- 
ing slopes the current is increased. 

The general appearance of the new 
carriage, as shown in the illustration, 
resembles that of a petroleum-pro- 
pelled carriage. None of the actuating 
mechanism is in sight. The 21 
elements are inclosed in seven small 
boxes, each containing three accumu- 
lators. These boxes are stowed away 
under the seat. The hands are free 
to steer the carriage and to contro] 
the speed ; the switch, as well as the 
brake, is controlled by the foot. The 
foot is placed on the switch and the 
carriage starts with ease; on remov- 
ing the foot the carriage stops and 
the momentum which it has acquired 
may be checked, if desired, by apply- 
ing the foot to the brake. ‘The brake 
is of the ordinary variety, a wooden 
shoe binding on the rear wheel. 
A circuit breaker is placed on the 
brake pedal, so that when the brake 
is applied the current is cut off at the 
same time. Ona good level road a 
speed of 20 kilometres (1212 miles) 
per hour has been obtained, while in 
a hilly country the speed is reduced 
to 12 kilometres. The weight of the 
carriage is distributed as follows: 
Carriage, 490 kilogrammes ; accumu- 
lators, 420 kilogrammes; motor, 110 
kilogrammes ; two passengers, 150 to 
180 kilogrammes—total, 1,200 kilo- 
grammes. As the kilogramme is 
equivalent to about 2.2 pounds, it 
will be seen that the carriage and 
contents weigh only about 2,645 
pounds. ‘The electric carriage has a 
future, and already in London there 
is a firm which displays a sign saying 
that they are prepared to charge 
accumulators of all sizes at any hour 
of the day or night. L’ Energie 
Electrique, from which this descrip- 
tion was translited, draws a glowing 
picture of France when the electric 
carriage shall have come into more 
general use, when travel in the 
vehicles, which move without the aid 
of steam or animal power, can be 
used for extensive trips, the accumu- 
lators being charged at any of the 
10,000 establishments in France which 
have electrical plants. 


--- 


KIND WORDS. 


PLEASED WITH THE ‘ ELEC- 


+ 999 


TRICAL REVIEW. 


** WELL 


To THE Eprror oF ELEcTRIcAL REVIEW: 

I am well pleased with the ELEc- 
TRICAL REVIEW and think it ought 
to be in the library of every person 
interested in the subject of elec- 
tricity. G. RR. 

Kansas, March 27. 


LIKES OUR EDITORIALS. 
To Tae Epitor oF ELEcTricaL Revirw: 

We telegraphe! you to send us two 
dozen copies of your issue of March 20. 
Your editorial on the lamp situation 
is the most correct and sensible one 
that we have seen. 

Yours very truly, 
The Sunbeam Lamp Manufacturing 
Company, 
F. 8. Terry, Secretary. 
Chicago, March 22, 1895. 
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NiKOLA TESLA’S LOST APPARATUS 


DESCRIPTIONS 
INVENTOR’S 
BY FIRE— 


ILLUSTRATIONS 
OF SOME 
DEVICES DESTROYED 
HIS GOOD FORTUNE IN HAVING 
HAD PHOTOGRAPHS MADE OF 
THIS APPARATUS MORE THAN A 
YEAR AGO—THE ‘‘ OSCILLATOR” 
AND ITS WONDERFUL  EFFI- 
CIENCY. 


AND 
OF THE 


Nikola Tesla some time since estab- 
lished his right to be known as the 
most promising electrical inventor of 
When March 13 last 


his laboratory, his workshop and all 


to-day. on 
its contents, and most of his impor- 
tant records were totally destroyed by 
fire, 


familiar with recent electrical develop- 


the loss was felt by every one 


ments, 
Tesla, although an extremely mod- 
man, is widely known 


est very 


through his achievements in pure 


REVIEW 


again the labor of years in the hope 
what had been 
He is now busily 


of reconstructing 
totally wiped out. 
engaged at this herculean task. 

In view of the fact that Mr. Tesla’s 
most important records were burned, 
it is extremely fortunate that the 
persuasions of Mr. Thomas Commer- 
ford Martin resulted in securing pho- 
tographs of a number of pieces of 
Mr. Tesla had 


developed and constructed more than 


apparatus which 


a year ago. The illustrations which 
accompany this article were made 
from the photographs referred to. 
The half-tone plates were engraved 
at the time the photographs were 
taken, 


stance, as the original prints were 


another fortunate circum- 
burned with everything else the Tesla 
laboratory contained. 

Naturally, Mr. Tesla does not wish 


to have complete technical evidence 

















Fic. 1.—Tue Testa OscrnLAToR SHOWN 


electrical science and through the 
many articles that have been written 
about him and his work by lay and 
technical writers. The loss which he 
recently sustained was a most serious 
one and called forth expressions of 
sympathy from every side. It resulted 
in his receiving one of the highest 
compliments ever paid to any man. 
This was from the pen of Charles A. 
Dana, editor of the New York Sun, 
and a warm admirer of Tesla. Mr, 
Dana wrote as follows: 


The destruction of Nikola Tesla’s workshop, with 
its wonderful contents, is something more than a 
private calamity. It is a misfortune to the whole 
world. Itis not in any degree an exaggeration to 
say that the men living at this time who are more 
important to the human race than this young gen- 
tleman can be counted on the fingers of one hand ; 
perhaps on the thumb of one hand. 


the fire 


Mr. Tesla, instead of being prostrated 


Immediately following 


by his misfortune, as reported in sey- 
eral daily newspapers, secured new 


quarters in which he began all over 


AT CHICAGO IN 1893. 


of his work published abroad while 
he is in his present crippled condi- 
tion, yet it is -by his permission that 
these particulars are given here. 

In the course of lectures, all too 
few in number, Mr. Tesla has at dif- 
ferent times demonstrated before 
technical societies in this country and 
abroad a number of experiments won- 
derfui in themselves and yet puny in 
comparison with the deep work of 
which they were but a feeble out- 
growth. It has come to be pretty gen- 
erally understood that the principal 
objects of Mr. Tesla’s labors were the 
more efficient production of light, 
heat and power by electricity and the 
transmission of energy over long dis- 
tances. His name is especially asso- 
ciated with the discovery of new 
phenomena resulting from his re- 
searches into the qualities and effects 
of high potential and high frequency 
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currents. His first public lecture was 
based on these discoveries. 

Since Tesla’s discovery of the 
‘*rotating magnetic field” the long- 
distance transmission of alternating 
current from Niagara Falls has be- 
come possible. The busic idea of this 
discovery is to produce a circularly 
shifting magnetism instead of the 
well-known phenomenon of magnet- 
ism in a fixed position. 

To the lay mind the most wonder- 
ful of all Tesla’s experiments was the 
lighting of electric lamps or empty 
glass bulbs in free space, without any 
connection with the wires or generat- 
ing apparatus. ‘The light from these 
Tesla tubes is so intense that photo- 
graphs taken by their illumination 
have been made with exposures of 


eight to 10 minutes. 





Fig. 2.—A Srmitar Form OF OScrLLATOR. 


The wide field for improvement 
open to Mr. ‘Tesla in his efforts to dis- 
cover more efficient means of gener- 
ating electrical energy may _ be 
better appreciated when it is stated 
that actual tests have shown that the 
enérgy manifesting itself as light in 
an incandescent lamp is less than five 
per cent of that received as current. 
The other 95 per cent is lost between 
the coal pile and the lamp. An 
important step in Mr. Tesla’s labors 
to reduce this tremendous loss was 
the invention of his ‘ oscillator.” 
He reasoned that if large losses 
occurred in the steam engine and 
other large losses in the dynamo, 
it would minimize the combined losses 
if both machines were blended in one. 
And in the crudest terms this is what 
an oscillator is—an engine-dynamo. 

In generating current by a revolv- 
ing armature there is always some 
part of the wire winding which is 
doing no work, just as in the steam 
engine the steam cylinder and its 
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piston are the only parts doing any 
work, all the other complex mechan- 
ism being used for control or regula- 
tion. In brief and popular terms, 
the Tesla oscillator consists of a bed- 
plate, in the middle of which is located 
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oscillator, and one that was entirely 
practical and successful, had been 
used for many months in Tesla’s 
laburatory. It was used to light the 
rooms with incandescent lamps and 
also furnished current for four arc 
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Fic. 3.—ANOTHER TYPE OF TESLA OSCILLATOR. 


On each side of the 
is an electro-magnetic 
system consisting of field coils, between 
which the armatures move. 

worked by the 
steam entering the chest. 


a steam chest. 
steam chest 


‘'wo pistons are 
In one 
case steam at 350 pounds pressure is 
used, although as low as 80 pounds is 
At the 
ends of the pistons are the armature 
coils, which are thrust in and out of 
the magnetic fields with a recipro- 
motion, thus generating 


used in other oscillators. 


cating 
current. 
Here, then, is a steam engine strip- 
ped of every inefficient complication, 
and at the same time it is an elec- 
trical generator in which every part 
The oscillator 
keeps the high pressure steam under 
such control that 


is doing steady work. 


no packing is 
leakage. For 
pressure and the same 


required to prevent 
the same 
piston speed the engine part of the 
oscillator has but one-thirtieth to 


lamps, for motors, for experiments with 
the high frequency apparatus and for 
other investigations. Many visitors 
to the laboratory have witnessed this 
oscillator in successful operation. 
The oscillator which Mr. ‘Tesla used 
in his lecture before the International 
Electrical Congress, during the 
World’s Fair at Chicago, in August, 
1893, is the only one that has ever been 
exhibited in public. ‘This is shown in 
the accompanying illustration, Fig. 1. 
For convenience, compressed air 
instead of steam was used to operate 
this oscillator during Mr. Tesla’s 
lecture. The machine consists of an 
engine mounted on an ornamental 
column, on top of which isa generator 
much like that shown at E in Fig. 6. 
In Fig. 2 is illustrated a similar form 
without the generator. A very strong 
air spring is contained in the box on 
top of the column. ‘The apparatus 
is so constructed that the vibrations 
of this spring and the engine are 











at a constant temperature by any 
usual means. The isochronism is 
perfect because the frictional losses 
are infinitesimally small compared 
with the enormous elastic force. 

Another quite distinct type is illus- 
trated in Fig. 3. Onastand witha 
dynamo of somewhat unusual form 
is mounted a small oscillator. The 
dynamo includes a circular field mag- 
net in which circular 
arranged to move on each side. An 
arbor directly connected to the small 
engine carries the coils, and currents 
ure produced by vibrating the coils 
within the field of the magnet. Mr. 
‘Tesla says that in this form there is 
absolutely no useless wire. All of it 
is within the field and all is equally 
active. 

An oscillator of more advanced 
form, operated by steam and freely 
used for laboratory purposes, is shown 
in Fig. 4. This extremely small 
machine had a capacity of 12 incan- 


coils are 
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used by Mr. Tesla in his demonstra- 
tions is illustrated in Fig. 6. Novel 
features were exemplified by the use 
of several of the instruments shown. 
As an example, the magnets in A 
served to make clear the principle of 
the preponderance of one impulse 
over the other in the current pro- 
duced by the oscillator and creating 
virtually the effect of a direct or con- 
tinuous current. A magnet which 
was vibrated is shown in R. The 
copper disk D was arranged to rotate 
freely in bearings. When the disk 
was held between the poles, that is, 
in the field of the vibrating ring mag- 
net, it was rotated in one direction. 
This showed that the currents dis- 
tributed in the disk were asymmetri- 
cal, or in other words, they were pre- 
ponderating in one direction. 

The constancy or invariability of 
the speed of the oscillator was illus- 
trated by the use of the little motor 
shown at Cin Fig. 6. Another little 
motor with clockwork attached, 
shown in G, was used to count the 
revolutions of the oscillator. Both 
of these little motors were driven 
from one circuit, the difference of 

















Fic. 4.—Oscr.Lator Usep ror LABORATORY PURPOSES. 


descent lights. The combination was 
made up of a small oscillator and a 
dynamo having a field magnet with 
exciting coils and an armature sim- 
ply of iron. The induced coils were 
wound on a number of pole projec- 
tions extending from the inside of 
the magnet. The armature had 
fewer projections than the field and 


phase being obtained by artificial 
means. E was a little generator com- 
prising three coils, two inducing and 
one induced, and an iron coil which 
was vibrated by the oscillator to which 
it was attached. The parts of an 
oscillator for short and long strokes, 
respectively, are shown in Fig. 6 at 


F, H, I, J_and K. 
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Fie. 5.—Tresta APPARATUS USED FOR SCIENTIFIC RESEARCH. 


one-fortieth of the usual weight and 
consequently occupies a proportion- 
ately smaller space. The reduction 
of bulk and space occupied is also 
true of the electrical portion of the 
oscillator. Mr. ‘Tesla believes that 
in the development of this apparatus 
he has reached a long way in advance 
in the reduction of the wasteful pro- 
cesses now present in the generation 
of electric current from coal. 

The most highly developed form of 


always in perfect synchronism. The 
only possible function of the engine 
is to keep the spring vibrating. 
Eventually the amplitude of the 
vibration will be altered, but the 
period will remain the same; that is, 
it is the natural period of vibration 
of the system. ‘The recoil of the 
spring is, of course, very much greater 
than the impulse received each time 
from the engine. Around the spring 
is a chamber which can be maintained 


Fie. 6.—A Group oF Parts oF TESLA APPARATUS 


in this way the output of the dynamo 
was increased by the number of teeth. 
An extremely interesting piece of 
experimental apparatus, used solely 
for scientific research, is shown in 
Fig. 5. It consisted of a field mag- 
net within which there was arranged 
to vibrate a tongue of steel carrying 
at its end a coil. Both the tongue 
and coil were vibrated in the strong 
field, adjusting screws on each side 
allowed the attainment of any period- 
icity within a wide range. 
' A most interesting group of parts 


These are only a very few of the 
Tesla devices which are now black- 
ened ruins; yet they will serve to give 
a faint idea of the great and interest- 
ing achievements which this inventor 
has been accomplishing. Mr. Tesla 
is successfully at work reproducing 
his lost records and apparatus. The 
svmpathy and encouragement he has 
received since his misfortune occurred 
will doubtless result in spurring him 
on to still greater and more brilliant 
efforts which an appreciative public 
will not be slow to recognize. 
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NOTES ON RECENT ELECTRICAL 
ENGINEERING DEVELOPMENTS 
IN FRANCE AND ENGLAND. 





READ BEFORE THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, 
NEW YORK AND CHICAGO, FEB- 
RUARY 27, 1895, BY H. WARD 
LEONARD. 





(Concluded from page 169.) 
THE HEILMANN LOCOMOTIVE. 

In France I examined what I con- 
sidered the most important electrical 
engineering development of all that 
Isaw. It was the Heilmann electric 
locomotive. Having been for some 
years past a firm believer in the merit 
of this machine, and having been in 
correspondence with Mr. Brown, Mr. 
Heilmann’s electrical engineer, as to 
an invention of mine used in this 
locomotive for the first time on a 
large scale, I was especially interested 
in it, and my hearers will please dis- 
count as they may think necessary 
my description of the advantages of 
a locomotive using my system of con- 
trol. 

The locomotive I saw was the first 
one built, and was not in service 
when I was there. It had run 2,200 
miles commercially, however, and as 
a result of the performance of this 
first locomotive, which was 600 horse- 
power, there are now building two 
locomotives of 1,500 horse-power 
each, which it is expected will go 
into commercial service about June 
next. 

This electric locomotive carries its 
own central station with it. It is 
really a complete central station on 
wheels, with its power used for pro- 
pelling itself. Speaking from mem- 
ory, | should say the length over all 
was about 50 feet. The locomotive 
is mounted upon two bogies, each 
having four axles, so that the weight 
of the locomotive is borne by 16 
wheels, each of which is about 45 
inchesin diameter. <A platform made 
of heavy iron girders runs the whole 
length of the locomotive, and is sup- 
ported upon two pivots, one at the 
center of each bogie. Upon this 
platform is mounted the coal, water, 
boiler, engine, dynamo, etc., so that 
it will be noticed every pound of 
material is used upon the drivers and 
therefore becomes effective for trac- 
tive purposes. 

Theentire weight of the locomotive 
is 114 long tons; that is, about 15,500 
pounds per driving wheel, which is 
about the same as our standard prac- 
tice in this country. With a tractive 
co-efficient of .2 this means a draw- 
bar pull of 50,000 pounds, and assum- 
ing friction at six pounds per ton, we 
find that 50,000 draw-bar pull would 
enable us to pull 1,900 tons on a one 
per cent grade at a low speed, say 15 
miles per hour, and would give us 
ample draw-bar pull for handling a 
200-ton train at any speed thus far 
seriously discussed. 

Most engineers who have heard of 
the Heilmann locomotive have de- 
risively dismissed it from their minds 
as a ridiculous monstrosity of a crazy 
Frenchman, but I have for some 
time believed, and am now convinced, 
that you will, in the immediate future, 
be bound to give this machine the 
most respectful consideration. I find 
that the impression prevails generally 
that the modern steam locomotive is 
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really a very perfect and efficient 
machine. This, I think, is far from 
being true. The efficiency of a boiler 
depends largely upon how perfect the 
combustion is, and with forced draft 
we can realize an efficiency of 80 per 
cent with very perfectly designed 
boilers, provided we do not attempt 
to burn more than about 40 pounds 
of coal per square foot of grate sur- 
face per hour. But the maximum 
duty of boilers in locomotive practice, 
such as for the highest speed service, 
involves the use of nearly 200 pounds 
of coal per square foot of grate sur- 
face, and I need hardly say that 
forcing the boiler in this way resu!ts 
in aterrible inefficiency. ‘lo produce 
an indicated horse-power in a steam 
locomotive at highest speeds to-day 
probably requires at least twice as 
much coal as is required in first-class 
stationary or marine boilers. This is 
the first place where Mr. Heilmann is 
able to show an economy. He is able 
to carry a larger boiler and, hence, 
does not have to crowd it to such a 
wasteful point. 

But, regardless of an abundant 
supply of steam from the boiler, we 
find ourselves greatly limited in power 
for steam locomotive practice at high 
speed, because of the wire-drawing of 
the steam and difficulty of properly 
exhausting when we run our locomo- 
tive at its highest speed. The maxi- 
mum draw-bar pull obtainable, when 
running at the highest speed, is only 
about half that obtainable at slow 
speed, no matter how much steam we 
have at command or at what cut-off 
we work. Heilmann avoids this dif- 
ficulty as we shall see presently. 

Another matter of most serious 
importance is the tremendously de- 
structive effect upon the roadbed and 
upon the locomotive itself of the 
unbalanced vertical component of the 
motion of the counter-balance weight 
of the steam locomotive, and also the 
shouldering effect of the locomotive 
tending to spread the rails. Probably, 
at least, one-third of the cost of 
maintenance of the roadbed and the 
locomotive for high-speed service 
could be traced directly to this 
destructive ‘‘ hammer blow” and side 
thrust. Both of these effects, which 
become very troublesome as we go to 
the higher speeds, are entirely absent 
in the electric locomotive. 

Having now pointed out the weak- 
nesses of the steam locomotive which 
develop most forcibly as we increase 
in speed, I will describe the construc- 
tion of the Heilmann locomotive and 
point out how those difficulties are 
obviated by the electric locomotive. 

The steam engine is compound, 
well-balanced, and directly coupled 
on its shaft is the electric generator. 
A four-pole single reduction motor 
of the iron-clad type is geared to 
each of the eight axles, and the 
motors, which are series wound, are in 
multiple with each other across the 
brushes of the generator armature. 
As the motor field must have a fair 
degree of saturation to prevent spark- 
ing when the locomotive is running 
light and pulling no train, it will be 
evident that under all operating con- 
ditions the motor fields are constant 
and fully saturated, which makes 
them entirely sparkless. The field 
of the generator is separately excited 
by means of a small auxiliary engine 
and constant potential dynamo, 
which also supplies the electric lights 
needed. ‘The main engine has a fixed 
cut-off at the most economical point, 
say one-quarter stroke, and its speed 
is adjusted by the throttle. 

The engine in practice is varied in 
speed from perhaps 50 to 500 revolu- 
tions, and the strength of the genera- 
tor field from zero to its maximum 
strength. It will be noticed that all 


steam used is used expansively at a 
fixed cut-off, and Mr. Heilmann lays 
great stress on this, 


although I 


myself would prefer an automatic 
engine running at a constant speed, 
and I believe that he would it he 
could get as good ones abroad as we 
can in this country. For starting, 
an almost unlimited torque is secured 
by gradually increasing the generator 
field strength and speed, which sends 
a current through the motors, rising 
smoothly from zero to that current 
sufficient to start the motor armature. 
If we leave the field controller and 
throttle in this initial p®sition, our 
train will start smoothly and will con- 
tinue to moveslowly, using the full cur- 
rent, but producing the current with 
about 50 volts, or one-tenth of the full 
voltage, and we will be producing this 
power, about one-tenth of that 
required at full speed, by a steam 
engine using steam  expansively 
instead of, asin the steam locomotive, 
full stroke. But, of course, we desire 
to accelerate the trai rapidly, so we 
keep on manipulating the field con- 
troller and throttle, until we finally 
have the engine driving the generator 
at full speed in a field of full strength, 
which will, of course, represent the 
full power of the locomotive. When 
we reach a grade requiring three 
times the torque required on the 
level, we weaken the field to one- 
third of its full strength. We will 
then move up the grade at about one- 
third of the speed on the level, 
while using the same power as was 
required on the level. 

It will be noticed that under the 
electrical arrangement on this loco- 
motive the electric energy is used in 
such a manner that its voltage is 
varied in proportion to the speed 
desired, and the amperes are in pro- 
portion to the torque required, so that 
the electrical energy produced is 
utilized in the most efficient manner 
possible. 

Since this method of control of 
mine has been repeatedly criticised 
before this Institute on the score that 
a generator of such size and type when 
used as described would spark dis- 
astrously, I beg leave to say that I 
scrutinized most carefully the com- 
mutator of the generator which had 
supplied the current during the 
locomotive’s 2,200 miles’ service, and 
I never saw a commutator and brushes 
in more perfect condition, and the 
engineer assured me that under no 
circumstances had there been any 
sparking whatever. I regret that my 
method of control does not fit the 
generally accepted _ self-induction 
theory of sparking, but am forced to 
conclude that as something is evi- 
dently wrong, it must be the theory 
which fails to agree with the facts. 

An electric locomotive of this kind 
would probably cost for the first few 
about $30,000, each being equipped 
with a 1,500 horse-power boiler of 
our best marine type, and one of our 
best automatic cut-off compound 
engines directly coupled to a modern 
multipolar generator. I believe that 
a locomotive of this type could be 
built which would be able to pull 50 
per cent more weight than any of the 
present steam locomotives, and that 
it could pull the same weight at 50 
per cent higher speed. I think this 
type of electric locomotive is the step- 
ping stone between the steam loco- 
motive and the electric locomotive 
operated from adistant central station. 

To properly try the experiment of 
operating a high-speed locomotive of 
1,500 horse-power from a central 
station would undoubtedly cost nearly 
a million dollars. To try it witha 
locomotive of the Heilmann type 
would cost not more than $50,000, 
and if it proves successful it is not 
much of a step to replace the boiler 
and constant speed steam engine with 
the moving contact and constant 
speed electric motor for driving the 
generator already tested and proven 
satisfactory. 
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ELECTRIC RAILWAY NOTES. 


Officers of electric railway com- 
panies are requested to send promptly 
to the ELECTRICAL REVIEW notices 
of meetings, election of officers, decla- 
rations of dividends, financial reports 
and all items of interest in connection 
with the financial and practical oper- 
ation of their roads. 





It is reported that the Nassau Elec- 
tric Railway Company, of Brooklyn, 
N. Y.. recently placed an order for 
500,00 pounds of copper wire. 


The Citizens’ Street Railway Com- 
pany, of Detroit, Mich., have pur- 
chased property on which to build a 
large new power house. 


The Metropolitan Electric Com- 
pany at Reading, Pa., have placed 
the contract for their new power 
house with the Berlin Iron Bridge 
Company, of East Berlin, Conn. 


The Springfield, Ohio, Railway 
Company will commence early in 
April to lay a large amount of new 
rail. They will also add another 
engine and generator and increase 
their boiler capacity. 


The Queen City electric railway at 
Marion, Ind., has been sold by the 
receiver to the Marion Street Railway 
Company. The road originally cost 
$53,000, and the indebtedness was 
about $75,000. ‘The purchasing com- 
pany paid $30,000. 


A plan is on foot to build a trolley 
road across Long Island from Port 
Jefferson to Patchogue. It is pro- 
posed to organize acompany with a 
capital stock of $150,000. The 
question was discussed last week at a 
meeting of citizens in Port Jefferson, 
and it was believed that it would be 
feasible to carry freight us well as 
passengers. A committee was ap- 
pointed to solicit subscriptions. 

Arrangements have about been 
completed for a new street railway in 
Springfield, Ohio, embracing the three 
State homes—Masonic, Odd Fellows 
and Knights of Pythias. It is also 
intended to extend this line north- 
ward to Urbana, Ohio, 15 miles, the 
right of way having been secured the 
entire distance and ample capital 
offered as soon as the necessary fran- 
chise can be obtained from the city of 
Springfield. 

President Shaffer, of the Seashore 
Electric Railway in Asbury Park, 
N. J., has given out the contract for 
the construction of the proposed elec- 
tric railway from Asbury Park to 
Pleasure Bay. Work will be begun in 
a few days, and it is expected that the 


line will be in running order by the 
opening of the Summer season. The 
road will run along the shore, passing 
through West End, Elberon and 
Long Branch. 


The total number of passengers 
carried by the street railways of New 
York city for the year ending June 30, 
1894, was 246,226,197, an increase 
of 3,500,000 over the preceding year. 
Estimating the number of passengers 
carried by the Manhattan Elevated 
Railway for the fiscal year of 1894 at 
218,000,000, the total number of pas- 
sengers carried by elevated and sur- 


face roads in New York city is equal 
to 80 per cent of all the passengers 
traveling by steam railroads in the 
United States 
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The M. & B. Telephone Company’s 
System. 

The M. & B. Telephone Company, 

a recent new-comer in the telephone 

field, has established headquarters in 

the Bullitt Building, Philadelphia, 
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Fic. 1.—M. & B. Desk Set ror LONG OR 
SHORT-DISTANCE WoRK. 


and has developed a system which is 
illustrated and described herewith. 
This company owns a fundamental 
patent for the transmission of speech 
by the ‘‘make and break” method, 
which, in connection with numerous 
construction patents, gives them a 
complete system peculiar to itself and 
one which is claimed to be non- 
infringing, since the principle em- 
ployed is diametrically opposed to 
that of the Bell system or any of its 
imitators. The method is protected 
by a patent granted in 1887. The 
M. & B. Telephone Company, by 
taking the broad ground of claiming 
to control what is said to be a non- 
infringing method, hope to prove by 
the perfect working of their trans- 
mitter that the claim that articulate 
speech cannot be transmitted except 
on a closed circuit cannot be upheld. 
Furthermore, they claim that better 
results are obtained by the M. & B. 
transmitter than have ever been ob- 
tained by any closed-circuit transmit- 
ter of any type. 

The M. & B. Telephone Company 
are making various standard sizes of 
instruments for interior work, as well 
asa standard long-distance telephone, 
made especially for first-classexchange 
service. In interior work and short 
line service, as between house and 
stables, or connecting a small number 
of houses or buildings together, they 
make a specialty of designing instru- 
ments, suitable for this purpose, with 
switching devices protected by broad 
patents controlled by them. In the 
fitting up of hotels, office buildings 
and private houses, they have standard 
instruments already designed, or they 
will design them to meet the require- 
ments of the case in point. They 
may be finished in hardwood to match 
the woodwork of the dining room, 
or in white and gold for the parlor, 
while plainer sets are designed for use 
in the stable, kitchen and elsewhere. 
They will make a specialty of getting 
up apparatus to meet the require- 
ments of architects, builders or indi- 
viduals. 

The M. & B. transmitter is claimed 
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to be the simplest yet devised. A 
carbon sphere rolling on an inclined 
plane, with a suitable contact point 
attached to the diaphragm, is the 
principal feature of the transmitter. 
With every vibration of the diaphragm 
acomplete make and break is made 
between the point and the sphere. 
It has been demonstrated by actual 
tests that this transmitter is as well 
adapted for long as well as short- 
distance work. 




















Fie. 2.—M. & B. ExcHANGE TELEPHONE 
witHout BatTrery Box. 


The M. & B. Telephone Company 
say they are prepared to supply a 
complete telephone exchange, includ- 
ing a metallic or grounded circuit 
switchboard that is guaranteed as to 
the patent question and that can be 
worked with one-third the number of 
operators usually employed. Their 
standard exchange M. & B. telephone 
is fitted with a receiver hook, claimed 
to be broadly covered by patents, 
which is a novel feature and of great 
assistance in making a complet ex- 
change. When the subscriber rings 
up ‘‘central” on this system, a few 
turns of the handle of the magneto 
automatically removes his ground, 
and his bell stops ringing. On tak- 
ing the receiver from the hook, the 
hook retreats into the magneto box. 
When the subscriber is through talk- 
ing, he cannot put his receiver up 
until he has rung off, for the reason 
that the hook remains out of sight 
until the ringing of the magneto 
automatically brings it into view 
again. ‘Chis prevents the subscriber 
forgetting to ring off, and goes a long 
way towards insuring the best possi- 
ble service in an exchange. 

One point of superiority claimed 
for this switchboard is that a board 
with a capacity for 1,000 subscribers 
occupies a space of only two feet high 
by six feet long. Another point 
claimed is that it is the quickest 
board to operate, as one operator can 
handle three times as many subscribers 
as on any other. It is claimed to be 
impossible to burn out the board 


either by electric light, railway or 
lightning currents. Perfect secrecy is 
another advantage claimed, owing to 
the fact that the ‘‘central” operator 
cannot cut in on a subscriber or listen 
to his conversation. The M. & B. 
switchboard can also be installed as a 
grounded circuit board, and can be 
easily changed over to metallic cir- 
cuit by running another wire to the 
subscriber. This company is also 
prepared to furnish a toll line switch- 
board for use between cities and 
towns. 

The company have recently moved 
into their factory at Germantown, 
Pa., but still maintain their labora- 
tory and testing department on Third 
street, Philadelphia. They have ample 
facilities for turning out apparatus, 
and are establishing agencies in the 
principal cities and States throughout 
the United States. 


———_e-ape — 


In the United States Circuit Court 
at Trenton, N. J., on March 29, a 
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Fic. 3.—M. & B. Push Burron SHort- 
DisTANCE TELEPHONE. 
jury gave a verdict for $10,000 


damages to Henry M. Gardner against 
the Newark Electric Light and Power 
Company. Garduer is the adminis- 
trator of the estate of James A. 
Mason, a telegraph lineman employed 
by the Pennsylvania Railroad Com- 
pany. Mason was killed in Newark 
on the morning of April 26, 1894, by 
stepping upon an electric light wire 
while at work on the railroad com- 
pany’s line. Suit was brought for 
$25,000, and the case was taken to 
the United States Vourt, because the 
administrator is a non-resident. ‘The 
testimony showed that Mason had 
been standing on an electric light 
wire and was grasping with one hand 
a telephone wire that was grounded. 
The Newark company will carry the 
case to the United States Circuit 
Court of Appeals. 
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ITEMS OF INTEREST. 

A complete system of interior tele- 
phones will be put into the New York 
Post Office. It is intended to bring 
all the heads of departments through- 
out the building into immediate and 
direct communication with Post- 
master Dayton’s office. ‘The switch- 
board has 50 drops. In conjunction 
with this system is also a speaking- 
tube system. 

The Telegraphic Historical Society 
of North America, which was organ- 
ized at Washington, D. C., on che 5th 
of last December, has determined to 
mark with a suitable tablet the site of 
the old depot of the Baltimore and 
Ohio Railroad on Pratt street, Balti- 
more, opposite the Maltby House, 
from where the first telegraphic mes- 
sage was sent overawire. ‘The site is 
now occupied by a cracker factory. 
The tablet is to be of bronze, and of 
the most artistic design that can be 
obtained. ‘The first message was sent 
from that location to Washington on 
the 24th of May, 1844. 


The New York Insulated Wire 
Company last week obtained an 
attachment for $35,397 against the 


Westinghouse Electric and Manu- 
facturing Company of Pittsburgh. 


Later in the day the Westinghouse 
company gave bonds for $40,000, fur- 
nished by Brayton Ives and Marcellus 
Hartley, and the attachment was 
vacated. The claim grows out of a 
dispute over a contract for wiring 
work at the World’s Fair in Chicago, 
in June, 1892. The Westinghouse 
company obtained the contract and 
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Fie. 4.—M. 


gave the sub-contract to the New 
York Insulated Wire Company, which 
did all the wiring work between the 
fixtures and dynamos. It is claimed 
that the Westinghouse company 
received $260,719 from the World’s 
Columbian Exposition and paid to 
the New York Insulated Wire Com- 


pany $229,329. The latter company 
also included a small! claim for extra 
work done. 
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We call especial attention to the 
article in this issue on Nikola Tesla’s 
apparatus, which was destroyed by 
fire on March 13 last. 
graphs from which our illustrations 


The photo- 


were engraved over a year ago were 
lost in the flames, and had not the 
engravings been made at the time, 
there would be no graphic record of 
some of these wonderful devices in 


existence to-day. 


THE GULCHER THERMO-ELECTRIC 
BATTERY. 

On another 

the ELECTRICAL 


page of this issue of 
Review will be 
found an interesting report of some 
tests on the Giilcher thermo-electric 
battery. ‘These tests are especially 
interesting on account of the scarcity 
of accurate data with regard to the 
the best 
batteries. In the 


commercial efficiency of 
thermo-electric 
Gilcher cell, the maximum useful 
output, which is approximately 10 
watts, is attained at a discharge rate 
of about 2.5 amperes and with a 
consumption of 5.79 cubic feet of 
gas per hour. With gas ata dollar 
per thousand this would mean about 
43% cents for gas per horse-power 
hour. ‘To this figure, of course, 
would have to be added the interest 
on first cost and the depreciation, 
75 of 


and as it would take about 


these cells per horse-power, these 
latter items would probably become 
important. Nevertheless, it would 
seem that there must be a wide 
field of usefulness for good batteries 
of this description where small power 
is required at a lower tension than 
that at which current is usually dis- 
tributed for lighting and power pur- 
poses, and where primary batteries 
Such 
a battery could not compete success- 


have been used to advantage. 
fully, however, with a storage battery 
charged from power mains by means 
of a motor generator, as a_horse- 
power hour can be obtained by this 
smaller 


means at «a very much 


expense. 





We describe in this issue what 
appears to bea very successful elec- 
tric carriage. It is a French product 
and the maker, M. Jeantaud, seems to 
have devoted considerable time to 
its development. It will not be long 
befor, our livery stables will be 
obliged to have electric carriages on 
hire in order to meet the competi- 
tion in their business caused by the 
large increase in the number of 


bicycle riders. 





The New York Central & Hudson 
River Railroad is to be congratulated 
on its progressiveness in deciding to 
equip with electricity its line between 
Buffalo and Niagara Falls. 


has a short line devoted 


Where a 
railroad 
largely to excursion traffic, requiring 
the operation of a large number of 
trains at moderate speeds, there is 
nothing better than an electric equip- 


ment. 





Are the hard times over? We 


guess they must be. Here’s an elec- 


hatched in 


tric railway 
Chicago, that asks for subscriptions 
to $200,000,000 capital stock. 


project, 
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WALL STREET AND THE ELEC. 
TRICAL STOCK MARKET. 

The upward movement in prices in 
Wall street during the week which 
has just closed was entirely warranted 
by an improvement in business con- 
ditions. It was not the spontaneous 
outgrowth of those factors, however, 
but required some little artificial] stim- 
ulus in order to change the sentiment, 
which had been pessimistic so long 
that it had grown chronic. This was 
furnished: by the bond syndicate, which 
in one way and another exerted its 
powerful influence, brought about an 
advance of some 8 points or more. 
and later, when realizations set in, 
stood under the market, taking secur- 
ities offered, thereby establishing 
prices on a higher plane. Reports of 
higher prices and an improved demand 
for coke, iron, steel, leather, dry 
goods, boots and shoes, and the sus- 
tained improvement in those products 
which furnish vast areas with pur- 
chasing power, viz., wheat and cotton, 
have all had their effect upon trade 
and sentiment. The man who believes 
that the country is going to the dogs 
is now in the minority. A greater 
volume of trade is shown in increasing 
bank clearances and railroad earuings, 
and is resulting in many sections in 
an increased demand for money at 
higher rates. 

The one great topic of interest in 
Wall street was the deal bet ween Gen- 
eral Electric and Westinghouse in the 
matter of patents, which it is now 
firmly believed in well-posted elec- 
trical circles willextend to prices and 
have the effect of virtually creating a 
monopoly within certain prescribed 
limits. The deal is one of the effects 
of the operations of the bond syndi- 
vate. Messrs. Morgan and Belmont, 
the one largely interested General 
Electric, the other in Westinghouse, 
were brought close together by the 
government bond transaction. A 
part of their contract was to keep 
down gold exports. To do this a 
restoration of confidence along all 
lines was necessary. Consequently it 
is but natural that they should employ 
every legitimate means to the end in 
view. ‘The two great companies in 
question had been operating at cross 
purposes and it was most natural that 
they should stop useless litigation, 
which has cost over $1.000,000 a year, 
if by so doing it would help attain 
the general object of their owners and 
at the same time further personal 
ends. 

Those in a position to talk say that 
while the deal involves the question 
of prices, that it in no sense can be 
construed as foreshadowing high 
prices. The managements will not 
invite competition by such a policy, 
but will keep their rates down to a 
fair profit margin. 

Wall street has generally accepted 
as true this change in General Electric 
affairs, has largely covered its short 
interest in the stock and, toa con- 
siderable extent, purchased the stock 
for a speculative turn. The highest 
price was 37%, recorded on Monday. 
Since that date the stock has sold 
between 35 and 36%, and has been 
fairly strong. ‘Transactions were of 
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unusual volume. The 5 per cent 
debentures on Monday advanced to 


91%, and later sold at one point 
under that figure. The preferred 
stock touched 70 and later sold 
at 67. 


The Postal Telegraph Company, at 
a special meeting held this week, 
authorized an increase in its capital 
stock from $10,000,000 to $15,0v0,000. 
The increase is to be used in extend- 
ing the service and in payments for 
extensions already made, the moneys 
for which were advanced by John 
W. Mackay. The stock is bid 
at 64% 

The Edison Electric Illuminating 
Company of New York sold from 95 
to 9934 in a limited way. The bonds 
sold at 106% to 106%. The com- 
pany will shortly bring out a new 
financial plan, which will involve an 
authorization of 15 million dollars of 

Of this amount 
held to retire the 
The 


new murtgage will provide that at no 


5 per cent bonds. 
$4,312,000 will be 


outstanding first mortgage 5’s. 


time shall the total issue of bonds 
exceed the outstanding volume of 


stock. Consequently the new issue 
cannot exceed $3,650,000 of bonds in 
excess of the amount now outstand- 
ing. A portion of this sum will be 
used to convert bonds and other 
obligations of the Manhattan and 
Harlem companies controlled by the 
Edison. 

On the Boston Exchange, Bell Tele- 
phone showed strength early in the 
week, being bid 196 and held at 197. 
Later it was offered at 194%. Elec- 
tric Storage sold at 29. Erie Tele- 
phone was bid 50% and held at 51%. 
New England Telephone was strong 
at 71, an advance of 1 per cent. 
Westinghouse securities were un- 
usually strong. The common was 36 
bid and 3614 asked: the preferred 52 
bid and 52% asked. 

The New York & New Jersey 
Telephone Company listed on the 
New York Stock Exchange this week 
$350,000 of its general 
bonds, making the amount outstand- 


ing $1,289,000. 


mortgage 


The Mexican Telegraph Company, 
for the quarter ending December 31, 
shows a balance surplus after divi- 
dends of $20,926. 

‘The surplus earnings of the Central 
& South American Telegraph Com- 
pany for the quarter ending Decem- 
ber 31, after dividends, were $55,770. 

BAIN. 

New York, March 30, 1895. 


IN TESLA’S LABORATORY. 


BY ROBERT UNDERWOOD JOHNSON, 


[From the Century Magazine.]} 


Here in the dark what ghostly figures press !— 
No phantom of the Past, or grim or sad ; 
No wailing spirit of woe ; no specter, clad 
In white and wandering cloud, whose dumb distress 
Is that its crime it never may confess ; 
No shape from the strewn sea ; nor they that add 
The link of Life and Death--the tearless mad, 
That live nor die in dreary nothingness. 


But blessed spirits waiting to be born— 
Thoughts, to unlock the fettering chains of 
Things ; 
The Better Time ; the Universal Go.d. 
Their smile is like the joyous break of morn ; 
How fair, how near, how wistfully they brood ! 
Listen ! that murmur is of angels’ wings. 
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Cost of Central Station Storage 
Batteries. 
To THE EprTor or Evecrricat REVIEW : 

It is with considerable temerity 
that I offer again to the public my 
views upon any subject, after reading 
in your last issue the authoritative 
opinion of Mr. Herbert Lloyd that 
Mr. Perry is not a man of ordinary 
intelligence, and that his statements 
are not only ridiculous, but false. 

Mr. Lloyd clinches his argument 
by stating that I cannot distinguish 
the difference between a horse-power 
and a horse-power hour. 

This leaves me without a leg to 
stand on, but while admitting my 
weakness and that [ am no match 
for Mr. Lloyd in gentlemanly con- 
troversy, acknowledging a complete 
knock-out, I still beg to re-state my 
position. 

In the preparation of my paper, 
read at the Cleveland Convention of 
the National Electric Light Associa- 
tion, all available information was 
gathered as to the original cost and 
expense of maintenance of central 
station storage battery plants, both 
here and abroad. Most of my con- 
clusions were based on figures given 
by the Electric Storage Battery Com- 
pany, of Philadelphia, of which Mr. 
Lloyd is the general manager. I be- 
lieved them to be esseutially correct. 

Among other things Mr. Lloyd 
charges that my figures of original 
cost were too high, and that his com- 
pany are willing to take contracts at 
much lower rates. If Mr. Lloyd will 
now publish this revised price list, 
with discounts for plants of various 
capacities, and with the specific guar- 
antees which his company will make 
for each, I should regard such state- 
ment as authentic, and gracefully 
acknowledge my error, if his prices 
proved to be lower than those given 
by me. It is on record that the price 
on one plant sold by Mr. Lloyd’s 
company since the Cleveland meeting 
was higher than the price assumed 
by me. 

Mr. Lloyd still clings to the idea 
that Mr. Edgar’s statement in regard 
to the battery plant purchased by the 
Boston Edison Company refutes my 
views and substantiates his position ; 
whereas Mr. Edgar’s explanation was 
accepted by every intelligent central 
station man at the Cleveland meeting 
as proving that the only place for a 
battery plant in central station service 
is in taking the peak off the load line. 

This was and is my exact position. 

Yours very truly, 
NELSON W. PERRY. 

New York, March 30, 1895. 





People interested in the construc- 
tion of the new telephone line from 
East Bangor to Wind Gap, Pa., 
inform us that the work will be begun 
atonce. Fifty subscribers have joined 
together to build the line, each con- 
tributing $12.50, and will receive 
their service for $l permonth. Those 
who come in later will be charged 
$1.50 per month. It is expected that 
the line will be in operation within 
30 days. 





Vevay, Ind., is agitating the ques- 
tion of electric lights. 


Argon and Helium. 


A special cable dispatch to the 
New York Sun from London under 
date of March 30 says that the detec- 
tion of the gas argon in the atmos- 
phere is being followed by a rapid 
series of discoveries of great interest. 
Chemists have long known, theoretic- 
ally, of the existence of another ele- 
ment which has been called Helium, 
and which was revealed by the spec- 
troscope in the sun’s rays. It was 
not known to exist in this planet. 
Professor Ramsay a few days ago, in 
order to find whether there was some- 
thing in the world with which argon 
would keep company, was examining 
an extremely rare earth found in Nor- 
way and’ known as Cleveite. When 
this mineral is treated with weak 
sulphuric acid it gives off a gas which 
has hitherto been regarded as nitro- 


gen. ‘The professor found by close 
examination that it was not nitro- 


gen, but argon, and, moreover, there 

yas associated with it another gas 
which he found to be, to vse his own 
words, gas which had not yet been 
separated. He submitted it to Pro- 
fessor Crookes, and the result is to 
show that the gas thus found is 
Helium. 

M. Berthelot, continuing his ex- 
periments in Paris, found that in 
manipulating argon he developed at 
an ordinary pressure a magnificent 
fluorescent substance greenish yellow 
in color and characterized by a spec- 
trum similar to that of the Aurora 
Borealis. From this he deduced that 
the northern lights are caused by 
fluorescent matter derived from argon 
and engendered through the influence 
of electrical emanations developed in 
the atmosphere. 

Still another scientific triumph of 
the past week is the liquefaction of 
hydrogen by Prof. Olszewski, of Cra- 
cow, Professor Dewar’s rival. He 
finds that the lightest of all gases 
liquefies at 243° below zero. 





Central. 

The New York Central & Hudson 
River Railroad will introduce the 
trolley system on its road between 
Buffalo, N. Y., and Niagara Falls in 
the near future. Estimates for the 
change have been prepared, and when 
the plans are ailready definite action 
will be taken. The idea was sug- 
gested by the proposed paralleling of 
the road by a trolley company. ‘The 
officials of the Central at once thought 
that if a new company could build 
and equip a road and make money 
there was no reason why the New 
York Central, with its fine roadbed, 
stations aud appliances, could not 
make the changeata profit. Electric 
power will probably be obtained from 
Niagara Falls. 

The British ship ‘‘ Pathan” arrived 
at New York last Saturday and re- 
ports a curious experience with light- 
ning. During a gale in low latitudes 
two weeks ago a bolt of lightning 
struck her foretopmast just under 
the truck. It didn’t splinter the mast 
like an ordinary bolt, but burned 
right through it like a red-hot poker, 
making a three-inch hole, running 
aslant through the mast. 


ae 


$200,000,000 Capital ! 


The Inter-Ocean Electric Railway 
Company was incorporated with a 
capital of $200,000,000 at Spring- 
field, Ill., on March 30. Chicago, 
New York and San Francisco cap- 
italists are said to be interested in 
the company. The alleged intention 
is to construct an elevated electric 
freight railway between Chicago and 
New York for the transportation of 
coal and grain. The plans and speci- 
fications have been drawn bya Chicago 
engineer, and the company will own 
a number of patents on electrical 
devices used by the road. ‘The first 
section of the road will be built 
between New York and Chicago, and 
the running time of freight trains will 
be one day instead of six days as is 
now sometimes the case. ‘The road 
will have its own telephone lines, and 
it is proposed in time to extend the 
line to San Francisco. The com- 
pany’s principal ¢ ffice isin Chicago, 
and the commissioners to open books 
of subscription to the capital stock 
are James G. Hulse, Parker Critten- 
den and Jokn W. Hill, all of Chicago. 
The duration of the corporation is 99 
years. 





PERSONAL. 

Mr. U. N. Bethell, general manager 
of the Metropolitan Telephone and 
Telegraph Company, is enjoying a 
few days’ vacation at Virginia Beach, 
Va. 

Charles W. Hoadley, of New York 
city, has resigned his position as Mas- 
ter Workman of the Electrical Work- 
ers’ Union. 

Mr. George B. Muldaur has resigned 
the associate editorship of the Hlec- 
tricai Engineer and has accepted a 
position on the staff of the New York 
Evening Sun. 





The Auto-Telephone System. 

The Tucker Electrical Construc- 
tion Company, of New York city, 
licensees of the  auto-telephone 


system, have issued a public notice 


to the effect that they have 
brought suit against the Interior 


Telephone Company for the alleged 
infringement of a patent on carbon 
powder used in the transmitters of 
the auto-telephone system. The 
Tucker company offer protection to 
their customers in the matter of 
patent litigation. 





Arrangements have been completed 
by which the Kings County Elevated 
Railroad, of Brooklyn, N. Y., can 
make connection with the Brighton 
Beach road, thus giving a through 
connection from the Brooklyn Bridge 
to Coney Island. Several improve- 
ments in both roads are contemplated. 
Among these is a probable change 
from steam to electricity. In course 
of time, probably before the close of 
the coming summer, there may be 
trelley cars running to Brighton 
Beach on five or six minutes’ head- 
way. 





The New England Telephone and 
Telegraph Company has declared a 
quarterly dividend of $1 per share 
(one per cent), payable May 15. 
Transfer books close April 4 and 
reopen May 7%. It declared 75 cents 
per share a year ago. but the three 
subsequent quarterly dividends have 
been $1 per share. The present year 
promises to be an excellent one, ina 
business sense, for this company. 
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THE NEW YORK STATE TELEPHONE 
BILL AGAIN. 





CRITICISMS OF MR. STERNE’S 
LATEST PAMPHLET. 


SOME 


After last week’s ELEcTRICAL 
REVIEW had gone to press we re- 
ceived, presumably in common with 
other telephone subscribers, a pam- 
phlet entitled ‘‘ The Telephone Bill, 
1895, Senate Bill No. 18, introduced 
by Mr. Persons; Assembly Bill No. 
241 introduced by Mr. Gerst. Argu- 
ment on behalf of the Bill by Simon 
Sterne, Esq., representing the New 
York Board of Trade and Transpor- 
tation and other commercial bodies.” 

The pamphlet contains, according 
to the list of contents printed on the 
cover: ‘‘Synopsis of Mr. Sterne’s 
speech, February 5. Speech of Mr. 
Sterne in reply to General Tracy and 
others of counsel for Telephone Com- 
panies, February 19.” It is accom- 
panied by a copy of the amended bill, 
a circular asking for contributions of 
money from telephone subscribers 
and a blank form of petition in which 
people are coolly asked to sign their 
names to a statement thnt ‘the bill 
will afford liberal returns upon honest 
investment and is so just and fair in 
its provisions that it should at once 
receive the sanction of the legisla- 
ture.” There is no qualification of 
this flat-footed assertion. You are 
not asked to say that you “believe” 
so and so, but to say that itis so. If 
any recipient of this interesting col- 
lection of printed matter has the 
patience to struggle through the 
jumble of brackets and italics that 
the amended bill is made up of, and 
to compare the rates laid down therein 
for cities in New York State with the 
rate obtaining in other American 
cities, as shown in the appendix to 
the Sterne pamphlet, he certainly 
will hesitate to sign the petition. On 
the showing made by the supporters 
of the bill themselves the rates in 
cities of other States range from 100 
to 200 per cent higher than the rates 
they propose to allow the companies 
in New York State to charge. There 
is nothing ‘‘just and fair” about 
that, and such a comparison opens up 
the inference that the bill will not 
‘‘afford liberal returns upon honest 
However, it is not the 
bill that we want to discuss, for, as a 
practical measure, it is, as we have 
hinted before, really beneath discus- 
sion. It is rather to the “‘ arguments ” 
of Mr. Sterne that our attention is 
once more attracted. 

In the first place, it seems from 
the pamphlet edition of Mr. Sterne’s 
which differs widely from 
the New York 7imes report that we 
previously quoted, that he discovered, 
after his fulminations before the 
committee about the London system 
of 35,000 subscribers, that he had 
made ‘‘an error in his computation ” 
avd that the subscribers in London 
are less than 8,000. A strange and 


investment.” 


speech, 


humiliating discovery for an expert 
on international telephony of several 
years standing, and it is not to be 
wondered at that Mr. Sterne got out 
of it as best he could by writing to 
the committee and to the opposing 
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counsel, but omitted to write to the 
newspapers that published his speech. 
In the pamphlet edition of the speech 
Mr. Sterne crawls out of the awkward 
situation he had created for himself 
with truly legal skill and subtlety. 
He explains in peculiarly involved 
language in a footnote (for which, as 
the whole speech has been rewritten, 
there was no necessity), that he made 
a mistake about the 35,000 subscribers 
and that he has ascertained the sub- 
scribers in London ‘‘to not be in 
excess of 8,000.” ‘*‘ Hence,” says 
Mr. Sterne, ‘‘the answer to the 
position of the telephone company 
based upon the supposed difference 
of numbers between London and New 
York lacks pertinency (sic).” In 
order to divert attention from this 
confession of ignorance, Mr. Sterne 
goes on as follows: ‘‘If the London 
company can afford to render the 
service at an average rate of less than 
$100 to its subscribers, covering with 
its wires 730 square miles, why cannot 
the New York company render the 
same service within a tenth of the 
area, requiring but 10 per cent of 
wire and presumably local exchange 


service (sic), especially when the 
London company pays the same 
royalty, and in addition pays 10 


per cent to its government for the 
privilege of doing the business.” 

Certainly no fledgeling reporter 
working up a column to tack on to a 
‘display ” heading could perpetrate 
greater nonsense than is contained in 
the foregoing quotation. ‘*Why can- 
not the New York Company render 
the same service within a tenth of the 
area, requiring but 10 per cent of 
wire and presumably local exchange 
service.” If that sentence means 
anything it means that the London 
system requires 10 times the amount 
of wire in the New York system. 
The New York system has 30,000 
miles of wire, so the London system 
must have 300,000 miles. Mr. Sterne 
has ascertained the London  sub- 
scribers ‘‘to not be in excessof 8,000” 
so it follows that the average length 
of line is 37% miles per subscriber, 
and this would bring the average 
London rate at £20 plus £2 10s. per 
half mile over one mile to something 
over £200, or $1,000, which, of 
course, is no nearer the mark than 
many other of Mr. Sterne’s state- 
ments. As to the expression ‘‘ pre- 
sumably local exchange service” it 
simply means nothing at all. Mr. 
Sterne might have had something 
vaguely in his mind when he com- 
piled it—perhaps that as New York is 
not spread over so large an area as 
London, New Yorkers do not tele- 
phone so much as Londoners. If 
that was what was in Mr. Sterne’s 
mind, he was wrong again, because 
the average traffic of the New York 
subscriber is more than double the 
average traffic of the London sub- 
seriber. 

Mr. Sterne’s attempt to contradict 
General Tracy, as regards the London 
rate, is no more fortunate than his 
showing of the large number of 
subscribers in London. In_ the 
pamphlet edition of his speech occurs 
the following: ‘‘The number of ex- 


changes in London is considerably 
more than in New York, so that you 
can readily imagine the volume of 
business done by that concern and 
how little likelihood there is of any 
person being farther away than a mile 
from any central station; so that 
the element of £2 10s. additional 
distance charge, which played so 
important a role in General Tracy’s 
argument, operates merely in the out- 
lying districts of the city, which are, 
in substance, rural districts and not 
metropolitan districts. There are but 
comparatively few subscribers more 
than one mile distant from an ex- 
change.” In his speech, Mr. Sterne 
said London had 600 exchanges. Mr. 
Milburn told him there are but 32. 
Mr. Sterne declines to use figures, 
but says that the number of exchanges 
is considerably more than in New 
York. Which is true, but an “ ex- 
change” may contain anywhere from 
five to 5,000 subscribers, and the num- 
ber of subscribers in New York is 50 
per cent more than in London in 
spite of difference in rate, area and 
population. Then, how can one 
‘‘readily imagine,” from the greater 
number of exchanges, the volume of 
business done or the likelihood of any 
person being farther away than a 
mile from any central station? No- 
body but one gifted with the peculiar 
powers of imagination of a Sterne 
could readily imagine anything of the 
sort. In point of fact a large number 
of exchanges tends to check business 
by making connections more difficult 
to obtain. Regarding the other point, 
a very slight calculation would have 
shown Mr. Sterne that a great many 
persons in London must be more than 
a mile from an exchange. There are 
32 exchanges and each one serves an 
area of 3.14 square miles, within 
which a subscriber must be to escape 
the extra mileagecharge. This gives 
a total area of 100 square miles in 
which people are within a mile of an 
exchange and an area of 630 square 
miles in which people are more than 
a mile distant from an exchange. 

Mr. Sterne, with all the hardihood 
that complete ignorance of the sub- 
ject in hand gives a man who is 
merely making an ‘‘ argument,” re- 
peats his assertion that unlimited 
service over the London-Paris line 
is accorded to London subscribers for 
a flat rate of $200 a year. He adds, 
‘‘at a pay station I telephone (to 
Paris from London) for $2.50, half 
the price for a like distance of service 
in the United States.” There are 
two more misstatements in this sen- 
tence. The rate from Paris to Lon- 
don is 8s., or $2, for three minutes. 
The distance is 310 miles. The rate 
for five minutes’ conversation between 
New York and Boston or New York 
and Washington is $2. The distance 
is about 20 per cent less, but the time 
of conversation allowed is 60 per cent 
more, so the rate is really cheaper 
here. Mr. Sterne is in rather an 
awkward situation, on the horns of a 
dilemma, as it were. He can only 
make ‘‘ arguments” by dint of garb- 
ling figures, distorting facts and 
drawing deductions from ignorant 
assumptions, and his opponents can 
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refute his statements at every point. 
On the other hand, were he really to 
study the telephone business and pro- 
vide himself with correct information, 
he would have no fuel for arguments 
in favor of telephone bills and would 
have to cease posing as a reformer. 


Electricity in the Shoe Shop. 


An interesting electric power trans- 
mission plant is in process of installa- 
tion by the General Electric Company 
at Rochester, N. H., for the operation 
of Messrs. E. G. & E. Wallace’s shoe 
factories. 

The system adopted is the three- 
phase system devised by the General 
Electric Company. It is on this 
system that many important power- 
transmission plants in this country 
are now being operated, as in installa- 
tion and operation it has been found 
very economical. 

The source of power is steam, the 
fuel being the scrap bark—the refuse 
from the tanneries located on the 
ground. ‘The generator will be a 
140-kilowatt or about 190 horse-power 
machine wound for 4560 volts, as the 
distance of transmission is insignifi- 
cant. The motors will be of the 
induction type, without commutators 
or moving wires, and will be operated 
without the use of transformers. 
These motors will be 500-volt ma- 
chines, of five horse-power, 15 horse- 
power, 20 horse-power and 25 horse- 
power capacities. Another generator, 
to be used principally for lighting, 
will shortly be added. 

The installation of this plant was 
determined upon after a careful ex- 
amination of the merits of the three- 
phase system, and the economy likely 
to be induced by its adoption, when 
compared to the cost of installation 
and maintenance of a system of 
mechanical distribution of power, 
i. e., by belts, line shafting, etc. 
Messrs. E. G. & E. Wallace had 
already experimented with motors in 
the operation of their shoe factory, 
and the great economical and other 
benefits which accrued proved the 
deciding factor, which resulted in the 
present installation. 

ae 
The Jules Viennot Agency. 
[From Profitable Advertising. ] 

In the special field of advertising 
the growing success of the Jules 
Viennot Agency, of Philadelpi.«, for 
manufacturers is interesting, as it 
throws light on the importance of 
the industrial press of America. 
Manufacturers realize the need of 
advertising in their respective line of 
papers, but how to doit, where to do 
it, when to do it, are questions which 
the average mind, wrapped in entirely 
different lines of thought, does not 
care to grapple. For this work Mr. 
Jules Viennot acts in the capacity of a 
confidential adviser in the preparation 
and placing of advertising to 45 or 
more large manufacturers like the 
Brill Car Company, Merchant & 
Company, the Baldwin Locomotive 
Works, Standard Steel Works, Tren- 
ton Iron Works, Morris, Morris, Tasker 
& Company, and other concerns of a 
like nature which use only class pub- 
lications. 
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TESTS OF THE GULCHER THERMO- 
ELECTRIC BATTERY. 





TRANSLATED FROM THE “ ELECTRO- 

TECHNISCHE ZEITSCHRIFT ” AND 

‘* L"ECLAIRAGE ELECTRIQUE.” 

The following tests were made on 
four cells, each of 66 elements. ‘Two 
amongst these cells, Nos. 263 and 
228, had been in use for 200 hours; 
a third, No. 333, had been in use 
for a still longer time; while the 
fourth had been employed for charg- 
ing accumulators for about two years. 

In the experiments about to be 
described, use was made of the cells 
Nos. 263 and 228 connected in series. 








Determinations were made of the 
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Fig. 1.—ENEeRGY Curves OF A TSERMO- 
ELectric CELL FoR DiFFERENT DIs- 
CHARGE RATES. 


total energy, the energy dissipated 
in the external circuit and that dis- 
sipated in the battery. A knowledge 
of these quantities enables us to 
determine the internal resistance of 
the battery by the following method : 


E = E, + ir. 
I= I, + I,. 
Ir = E— E, = E, + Ir — E,. 
_ KE—-E_ £5,—H4, 
© T= ~ L+i—i, 


In which, E is the electro-motive 
force of the battery; E, is the dif- 
ference of potential with the main 
circuit open; i, is the current indi- 
cated by the galvanometer while 
measuring E,; E, is the difference 
of potential when the main circuit is 
closed ; i, is the current through the 
galvanometer while measuring E, ; 
I, is the current in the principal cir- 
cuit; and I is the total current fur- 
nished by the cell. 

The results of the measurement of 
electrical energy are given in the 
form of curves in Fig. 1. In these 
measurements the pressure of the 
gas from the beginning was main- 
tained constant at 30 millimeters of 
water (about 1.18 inches or 0.0427 
pounds per square inch). The re- 
sistance of the two cells in series was 
found to be 1.56 ohms. 

The maximum useful output was 
obtained, as is seen from Fig. 1, when 
the electrical energy lost in the cell is 
equal to that expanded in the external 
circuit. The point of intersection 
of the two curves corresponds to a 
current of 2.51 amperes and a useful 
output of 9.9 watts. The correspond- 
ing difference at the terminals is 
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given in Fig. 2,in which the two 
curves indicate respectively the differ- 
ence of potential at the terminals and 
the fall of potential in the battery at 
different rates of discharge. The 
point of intersection of the latter 
curves, which also correspond to the 
maximum useful output, has for an 
ordinate 3.92 volts. 

Other measurements had for their 
object the study of the relation be- 
tween the electro-motive force of the 
cell and the pressure of the gas. As 
a certain length of time is required to 
re-establish a steady difference of 
temperature between the parts of the 
cells, after a change in the pressure of 
the gas has been made, the pressure 
should have been maintained constant 
for at least 15 minutes after each such 
change; but as this condition was 
difficult to realize, three sets of meas- 
urements were made, the mean of the 
results of which is given of the dotted 
curve Fig. 3. This curve coincides 
for pressures greater than 11 milli- 
meters (.0156 pounds per square 
inch), with the parabola, whose equa- 
tion may be written 


E = ¥2.098 p 
where p is the pressure of the gas. 
This parabola is given by the smooth 
curve Fig. 3. 

Since the volume of gas delivered 
is proportional to the square root of 
the pressure it is fair to assume that 
the electro-motive force of the cell is 
directly proportional to the con- 
sumption of gas, at least between the 
pressures 11 and 34 millimeters of 
water. This feature of the cell can 
be made use of under certain circum- 
stances. When, for example, for 
some reason it is desired to diminish 
the output or the rate of discharge of 
the latter, instead of introducing 
resistance in the circuit, which dissi- 
pates energy uselessly, the pressure of 
the gas may be lowered with the 
desired result. By another series of 
measurements the counter or back 
electro-motive force, due to the flow. 
of heat from the hot to the cold 











= _ 
millimetres 


Fig. 3.—CuRVE SHOWING THE RELATION 
BETWEEN THE ELECTRO-MOTIVE FORCE 
OF THE THERMO-ELECTRIC BATTERY AND 
THE PRESSURE OF THE GAS. 

junctures of the cell,* was determined. 
This loss of electro-motive force, as 
will be seen from the ourve in Fig. 4, 
only reaches 0.227 volt for a discharge 
rate of four amperes, and, therefore, 
cannot sensibly effect the constancy 
of the electro-motive force of the cell 
for a given pressure of gas. 

The rise of electro-motive force in 
the cell, after lighting the gas flames, 
is given by the upper of the two 
curves in Fig. 5, which has for 

* This refers to the Peltier effect, which tends to 
cool the heated juncture and heat the cooled junct- 


ure in a thermo-pile when the cell is permitted to 
develop a current. 





abcisse times and for ordinates elec- 
tro-motive force. In the same way 
the lower of these curves shows the 
manner in which the electro-motive 
force of the cell drops after the gas 
flames are extinguished. 

These latter experiments show that 
to obtain the normal voltage it is 
necessary to wait at least 24 minutes. 
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Fie. 2.—E.rectro-Mottve Force Curves 
OF A THERMO-ELECTRIC CELL FOR DIF- 
FERENT DISCHARGE RATES. 


In the table below are given the 
resistances in ohms when hot and 


cold of the four Giilcher cells experi- 
mented with: 


No. Hot. Cold. 

263 0.775 0.626 
228 0.786 0.637 
306 0.912 0.745 
333 0.808 0.642 


The cell No. 306 had been in con- 
tinuous use for nearly two years. 
Since all these cells had been handled 
in accordance with the instructions 
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Fia. 4.—CuRVE OF THE COUNTER ELECTRO- 
Morrve Force, DvE To THE COOLING OF 
THE Hot ELECTRODE AND THE HEATING 
OF THE COLD ELECTRODE. 


furnished by the manufacturer, it is 
fair to suppose that while in use the 
internal resistance of these cells at 
first rises fairly rapidly and then 
more slowly. The resistance of these 
cells when new was 0.59 ohms. 

The cells Nos. 263 and 228 had only 
been in use about 200 hours and the 
cell No. 333 at most about 500 hours. 

The measurement of the consump- 
tion of gas at the pressure of 30 
millimeters of water gave for cell No. 
263 an expenditure of 164 liters an 
hour (about 5.79 cubic feet), the 
electro-motive force produced being 
3.97 volts. J. 8. 8. 

——eqgpo—___ 

On account of the damage resulting 
to public documents by the use of gas 
in the office vaults of the court house 
at Tiffin, Ohio, the County Commis- 
sioners have decided to discard the 
use of gas for the court house entirely, 
and have directed that a contract be 
entered into with the Tiffin Edison 
Electric Light and Illuminating Com- 
pany for electric lights. 

—-_- 

The Consolidated Electric Storage 
Company, of New York city, has 
declared a dividend of one per cent to 
stockholders of record and to holders 
of receipts and certificates of the 
General Electric Company payable 
April 10. Books closed March 30. 
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AMERICAN BELL TELEPHONE COM- 
PANY’S ANNUAL REPORT. 





THE DIRECTORS’ FIFTEENTH ANNUAL 
STATEMENT—FULL TEXT OF THE 
REPORT OF THE BUSINESS FOR 
THE YEAR ENDING DECEMBER 
31, 1894. 





The annual meeting of the stock- 
holders of the American Bell Tele- 
phone Company was held at the 
company’s offices in Boston on Tues- 
day, March 26. The fifteenth an- 
nual report of the directors for the 
year ending December 31, 1894, as 
presented by President John E. 
Hudson, is given below in full : 

The output of telephones from 1884 to the 
close of the year 1894, and the consolidated 
statistics of our company’s licensees are as 
follows: 

INSTRUMENTS IN THE HANDS OF LICENSEES 
UNDER RENTAL. 
(The figures in last column show increase 
from year to year.) 
December 20, 


; © Bebe ewcss 444,861 

' ** 1890 ....483,790 38,929 
- wae ere 512,407 28,617 
ye wae. eee 553,720 40,318 
si *¢ 1688... 566,491 18,771 
; ** 1894... ..582,506 16,015 


The increase, within the year, of the 
aggregate number of subscribers reported 
by the various companies was somewhat 
larger than that of the previous year, and 
taking into consideration the facts that 
general business throughout the country 
had not recovered its usual activity, and 
that the growth of the telephone business 
must be in great measure dependent upon 
the prosperity of commercial and manu- 
facturing interests, the results have been on 
the whole satisfactory. 

In wean gee | the gain in the output of 
telephones for the year 1894 over that of the 
year 1893, 16,015 telephones for 1894, as 
against 18,771 in 1893, attention should be 
called to the fact that in the months of 
January and February the returns exceeded 
the output by 3,472, so that the actual 
growth in number of telephones during the 
remaining 10 months would be little short 
of 20,000 instruments. 

Extensive additions and improvements of 
plant have been made by most of the com- 
panies, especially in the direction of under- 
ground and toll line construction. 

A greater mileage of toll wires has been 
added than in any previous year in the 
history of the business. 

Not including the cost of current repairs 
and renewals, the companics operating 
under our licenses have expended during 
1894, upon extensions of lines and appa- 
ratus, $4,138,000, and for buildings to ac- 
commodate their exchanges $411,000, mak- 
ing, with the amount reported last year, a 
total of investment in telephone property in 
the United States of $77,500,000. 

The pole line construction of the Long 
Distance Company last year consisted mainly 
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Fie. 5.—Curves SHOWING THE VARIATION 
OF THE ELECTRO-MOTIVE FORCE OF THE 
THERMO-ELEcTRIC BATTERY IMMEDIATE- 
LY AFTER THE LIGHTING OR EXTINCTION 
OF THE Gas FLAMES. 


of the line from Pittsburgh to Chicago via 
Indianapolis, and the line between Erie, 
Pa., and Norwalk, Ohio. No very impor- 
tant new places were reached during the 
year. The principal points to which service 
was opened were Richmond, Waterloo, 
Terre Haute and Michigan City, Ind.; 
Piqua, Tadmore, Columbus, Springfield, 
Zanesville, Cambridge and Chillicothe, Ohio; 
Wheeling, W. Va.; Danville, Ill.; and 
McKeesport and Northumberland, Pa. 

The construction department reports that 
the total of lines, December 31, 1894, was 
4,617.24 miles of pole line and cables and 
75,555.72 miles of wire. Of this there were 
constructed during the year 633.26 miles of 
pole line and 9,379.71 miles of wire. 

The metallic circuit system has grown 
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rapidly in favor and at the close of the year 
the stations of 54,680 exchange subscribers 
were furnished with the equipment for this 
improved class of service, a gain during the 
year of 17,032. 

The steadily increasing use which sub- 
scribers make of the exchange service con- 
tinues to be a noticeable feature of the sta- 
tistics furnisaed us by the operating com- 
panies. 

On the average each subscriber through- 
out the country now uses his telephone 
upon calls made and received 17 times per 
day. 

While this enlarged use is gratifying as 
an indication of the enhanced value which 
the subscriber derives from the service, the 
greater demand thus made upon the 
exchange system of necessity involves a 
corresponding increase in the cost of render- 
ing service and a larger investment per 
station for central office apparatus and 
trunk lines. 

Comparing the latest statistics with those 
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As you will remember, at a special meet- 
ing of the stockholders, held November 15, 
1894, it was voted that the Act be accepted 
and the stock be increased by 5,000 shares, 
say, at par, $500,000. Upon application to 
the Commissioner of Corporations, he fixed 
the price at which this should be offered to 
the stockholders at $199 per share, and it 
was so offered. Sixteen hundred and thirty- 
two shares were taken yy stockholders; the 
remainder, 3,368 shares, were sold on the 
9h day of February, 1892, by public 
auction at an av-rage price of $189.75 per 
share. 

The suit of the United States cs. the 
American Bell Telephone Company and 
Alexander Graham Bell still remains pend- 
ing, notwithstanding that the two Bell 
patents, No. 174,465, of March 7, 1876, and 
No. 186,787, of January 30, 1877, which it 
was brought to annul, have both expired. 

The deposition of Mr. Franklin L. Pope 
was concluded May 15, 1894, and on June 
15, 1894, the court extended until January 


plication for the foreign patent. The result 
of the decision is to annul the Ed‘son patent. 

The ledger balances as they stood on the 
8ist of December, 1894, and a statement in 
detail of the earnings and expenses of that 
year, and of the earnings and expenses of 
the year 1893, for purposes of comparison, 
are ‘furnished by the treasurer and are 
appended. 

The Long Distance Company had invested 
up to December 31, 1894, in line construc- 
tion, equipment and ‘supplies, $7,460,662. 97. 
The company shows an increase in gross 


earnings in 1894 over 1893 of 13.4 per 
cent, the amount for 1894, gross, being 


$1,011,961.82. It will be remembered that 
the gross earnings for 1892 were $643,436.77 ; 
for 1893, $892.361.62. 

Copies of the reports of the Auditing 
Committee of April 13, 1894, July 14, 1894, 
October 18, 1894, and January 14, 1895, 
accompany this report. For the Directors, 

Joun E. Hupson, 
President. 
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ote Account, Decem 


eee “$2,151,011. 61 
Net ae er 3,123,785.07 
—_-———_ $5,274, 796.68 
Regular Dividends, 1894. . .$2,400,000.00 
Extra Dividends, 1894..... 600,000. 
Reserve for Depreciation 
of Instruments ......... 123,785.07 
3,123,785.07 


Surplus Account, Decem- 


ber 31, 1894 $2,151,011.61 


About 100 stockholders were present at 
the meeting, which was called to order by 
President J. E. Hudson at 11 o’clock, and in 
20 minutes all business had been transacted. 
The number of directors was increased 
from 12 to 13. Two new men were elected 
to the board. They were Charles W. 
Amory, who fen A Thomas P. Bailey, 
resigned, and Moses Williams. William R. 
Driver was re-clected treasurer and Charles 
Eustis Hubbard clerk. The list of directors, 
as it now stands, reads: Charles W. Amory, 
Francis Blake, Charles P. Bowditch, George 








of six years ago, we find the total number 
of subscribers has increased by 42 per cent. 

Within the same time the average daily 
use of the exchange service by each sub- 
scriber has increased 40 per cent, and the 
number of employés engaged upon exchange 
work 76 per cent, 

The great disparity in the number of calls 
made by different subscribers in the same 
exchange, who, though paying the uniform 
yearly rate, require in the transaction of 
their business a widely varying amount of 
daily serv.ce, has led several of the com- 
panies, especially in the large cities, to con- 


sider the adoption of a plan for measured 
service, of Which advantage can be taken by 


the smaller users. 

(his question was discussed in the last 
annual report, and it was there stated that 
‘*some experiments are in hand to see if in 
the great cities the case of those who want 
only” a limited use of the telephone at a less 
rate than is fixed for an unlimited use can 
be met.” 

The plan has already been put in opera- 
tion in New York, Brooklyn, Boston and 
some other exchanges, The choice is offered 
to subscribers of paying either the tixed 
yearly rate, with unlimited local service, or 
a gradt tated scale of charges, dependent 
upon the extent of use within the year, the 
cost per connection lessening with the 
increase in the number of calls for which 
contract is made. 

This systemis an alternative to that of 
unlimited use, is equitable to those whose 
requirements for service are not large and 
has commended itself to a considerable 
number of the telephone uscrs in the ex- 
changes named, some thousands being now 
connected on the measured service plan, 

The application to the legislature for 
authority to increase the capital to $50,000,- 
000, of which mention was made in the last 
report, resulted in Chapter 544 of the Acts 
of the year 1894, authorizing the increase, 
but providing that in the first instance the 
stock should be offered to the stockholders 
at the market price, to be determined by the 
Commissioner of Corporations, having in 
view actual sales and ‘‘ other pertinent con- 
ditions,” and that what should remain 


undisposed of in that mode should be offered 
for sale by public auction, 








Fig. 1.—THe Hooven, 
1, 1895, the time within which the defend- 
ants might take further evidence. 

Owing to unavoidable interferences and 
to the illness of counsel for complainant, 
the time for taking defendants’ evidence has 
again been extended to June 12, 1895. By 
that date, if no accident prevents, the de- 
fendants expect to have closed their testi- 
mony. 

The suit of the United States vs. the 
American Bell Telephone Company eé¢ a/.— 
the Berliner suit, so-called—was argued 
June 14-20, 1894, before the Circuit Court. 
The court, on the 18th day of December, 
1894, rendered a decision that the patent 
was void. An appeal has been taken to the 
Circuit Court of Appeals, and the cause is 
expected to be argued next month, 

In the Western Union Telegraph Com- 
pany vs. the American Bell Telephone Com- 
pany it will be remembered that a decree 
was made by the Circuit Court allowing the 
motion of the plaiotiffs to dismiss their case 
without prejudice. This motion was made 
upon the coming in of a report of the Master 
finding that the plaintiffs were not entitled 
to the account asked for. An appeal was 
taken, and the decree of the Circuit Court 
has been reversed by the Court of Appeals, 
the case being remanded to the Circuit 
Court for fur’her proceedings. 

In the thirteenth annual report it was 
stated that Edison’s application for a patent 
for the carbon telephone had resulted in 
patent No 474,231; but it was said : 

‘It is necessary to add, however, that 
Edison’s foreign patents for the same in- 
vention, although applied for subsequently 
to the application in this country, had ex- 
pired previously to the grant of the Ameri- 
can patent. Our counsel inform us that the 
law is unsettled, whether in such cases the 
American application should be defeated by 
the expiration of the foreign patent, but 
that the better opinion is that the expiration 
of the foreign patent is immaterial.” 

The question involved has recently been 
determined by the Supreme Court in the 
case of Bate Refrigerator Company os. 
Ferdinand Sulzberger e¢ a/., which holds in 
substance that the domestic patent in such 
case is determined by the expiration of the 
foreign patent, notwithstanding that the 
domestic application is earlier than the ap- 





Owens & RENTSCHLER COMPANY’S HAMILTON-CORLISS ENGINE. 


LEDGER BALANCES, DECEMBER 81, 1894. 


DEBTORS, 


co er eee $ 1,209,787.77 
BAT EIRG 0.6 55 oases cieiew os 950,926.86 
BIEN ciecs adc Hop Qarsceceew ee 38,268,455. 95 


Merchandise and Machinery. 14,232.70 
Bills and Accounts Receiv- 

Me eariateie S ks sven 
Cash and Deposits 


4,355,554 55 
760,776.08 


$45,559,733.91 





CREDITORS, 
mths nua iets $20,000,000.00 
2,000,000.00 
1,107,949. 92 


Capital Stock 
Debenture Bonds, 1888...... 
Bills and Accounts Payable*. 
Patent Account (Profit and 

LOG). 0.0: 
Profit and Loss .... 


10, 228,571.33 
5,849,444.13 
4,222,756 92 
2,151,011.61 


Surplus.... 





$45,559, 733.91 
STATEMENT OF EARNINGS 


EXPENSES. 


COMPARATIVE 
AND 
EARNINGS. 


1893. 189 


Rental of Telephor-es.. ...$3,513,7 1.42 $2,502. 902. 17 


















Dividends ......... ...1,824,431.98 *1,937,657.77 
Commission from Extra 
Territury Lines.......... 108,621.38 206,939.46 
Commission from  Tele- 
graph Business 29,192.7' 29.352.96 
Real Estate 68,097.06 69,675.09 
Interest .... 225,936.28 196,455.11 
Miscellaneo 11,086.08 5,172.38 
$5,781, 781, 07 6. 99 $4,%48,244.94 
alee 
Expenses of Operation....$ 392,770.39 $ 430,340.29 
Legal Expenses........... in4'b92 47 178,342.88 
Real Estate........ceseeees 44,532.41 35,798.34 
Interest and Taxe ‘ 300,368.38 356,478.51 
Commission. . 690,380.58 459,958.7 
REE dindenteveriesecene 10,000.00 5,000.00 
Concessions .........e0008 257,829.92 231,713.64 
Miscellaneous ....... «+++. 44,857.15 26,827.50 
$1,855,591.30 $1,724,459.87 
Net Earnings............. $3,925,485.69 $3,123,785.07 





*Of this amount $900,000 is for the ~tntiede pay- 
able January 15, 1395, to stockholders of record 
December 31, 1894. 

+ No portion of the earnings of the Metro 


a 
Telephone and Telegraph Company was divi 


L. Bradley, A oncage Cochrane, W. H. 
Forbes, H: 8S. Howe, C. E. Hubbard, John 
E. ato ‘Charles E. Perkins, Thomas 
Sanders and Moses Williams. 


R a 
LITERARY. 

We have received ‘‘The Teleg- 

raphist’s Guide to the New Exami- 


nations in ‘Technical Telegraphy,” by 
James Bell, American Institute of 
Electrical Engineers, price, one shill- 


ing and six pence. — Electricity, 
London. 

Scribner’s Magazine for. April 
abounds in Easter features. ‘The 


cover itself is a very striking arrange 
ment of lilies. ‘The frontispiece is a 
particularly excelient engraving by 
Closson of a painting called ** The 
Worshipers.” Then follow a strik- 
jng series of Kaster pictures by four 
of the best illustrators of our day— 
Smedley, Lynch, Abbey and Weeks. 
These illustrations represent Easter 
scenes in New York, Paris, old 
England and Jerusalem. Another 
original feature of the number is an 
Easter hymn (written many years ago 
by ‘Thomas Blackburn), interpreted 
in a series of six full pages by Henry 
McCarter. 





New York Elect: : Society. 
Prof. M. I. Papia, of Columbia 
College, deliverc:: before the New 


York Electrical Society, on March 25, 
a lecture on ‘** Tendencies of Modern 
Electrical Research.” 
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The Hooven, Owens & Rentschler 
Company’s Hamilton-Corliss 
Engine. 


Every user of steam power knows 
the principles on which the Corliss 
engine is constructed. In the use of 
these principles all builders of Corliss 
engines unite. It is only in matters 
of detail that they differ. 

These differences are in such points 
as general design to better fit the 
engine for use in a given locality, or, 
under special circumstances; in the 
character of materials used and in 
workmanship and in proper pro- 
portioning of the parts for strength 
and adaptability to given uses. 
These are by no means slight or un- 
important matters, and an engine 
constructed the most scientific 
principles may utterly fail if the 
workmanship is poor, if the materials 
are inferior, or if the parts of the 
engine that must bear the severest 
strain are not strong enough to meet 
these strains. The securing of these 
details is of the utmost importance. 
The engine illustrated herewith is of 
the Hamilton-Corliss type and has 
been especially designed for electric 
railways, electric light and for roll- 
ing mill work. 

It is a good illustration of one 
recently installed at the Edison 
Illuminating Company of St. Louis’ 
Station, St. Louis, Mo.; Cincinnati 
Street Railway Company; city of 


on 
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materials used it leaves nothing to be 
desired. 

This engine is also in use in 
natural gas pumping plants with 
great success. The Hamilton-Corliss 
engine is built by ‘The Hooven, 
Owens & Rentschler Company, 
Hamilton, Ohio, which is one of the 
oldest makers of steam engines in the 
country. The branch offices of this 
company are located at 39-41 Cort- 
landt street, New York; J. A. Grant 
& Company, 8 Oliver street, Boston, 
Mass.; 46 South Canal street, Chi- 
cago; Room A, Laclede Building, 
St. Louis, Mo., and C. C. Moore & 
Company, San Francisco, Cal. 





President Pierce Killed by an Elec- 
tric Shock. 

A sad accident, but one due entirely 
to rashness, resulted in the death of 
Mr. William S. Pierce, of Petaluma, 
Cal., on March 21. Mr. Pierce was 
manager and chief owner of the 
Petaluma Electric Light and Power 
Company, president of the Pierce 
Telephone Company, president of the 
California Dairymen’s Union, and one 
of the wealthiest residents of Peta- 
luma. He had been ordered to take 
active exercise for his health, and 
seeing a broken wire, ascended a pole, 
heedless of his assistant’s warning. 
On reaching the first crosspiece, 
about 40 feet from the ground, he ran 
his right hand over several wires, 
when suddenly he touched one from 


TELEPHONE NEWS AND 
COMMENT. 


On March 27, the Metropolitan 
Telephone and Telegraph Company, 
of New York city, adopted a new 
schedule of rates for local messages 
over direct lines. For payment in 
advance of full price of contract an 
additional credit in messages equal to 
10 per cent of the number paid for 
will be allowed. Subscribers under 
other rates, to whom the new schedule 
offers advantages, are at liberty to 
cancel their actual contracts and to 
take new ones under the new schedule. 
The new rates are given below in full: 

Rate subject Rate not sub- 


Extra 
torebatefor ject to rebate AM : 
Messages. “unused for unused ae 
messages messages. ; 
1,000 120 8 cts. 
1,100 126 8 
1,200 132 8 
1/300 138 8 
1,400 144 eK 7 
1,500 150 145 7 
1,600 155 —_ 7 
1,700 160 ed 7 
1,800 165 — 7 
1,900 170 ee 7 
2,000 175 165 7 
2,100 180 a 7 
2/200 185 Soe 7 
2,300 190 wits 7 
2,400 195 “an 7 
2.500 200 180 7 
2,600 205 ene 7 
2,700 210 7 
2,800 215 7 
2,900 220 ace vi 
3,000 225 195 ? 
8,100 230 ca 7 
37200 235 7 
3,300 240 7 
8,400 245 _ va 
3,500 250 210 7 
3,600 255 we 7 
3,700 260 7 
3,800 265 bes 7 
3,900 270 pant 7 
4,000 275 225 7 


The Nebraska Telephone Company 
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of Mianus, Conn., for infringement 
of the Roosevelt patent, No. 215,837, 
for a switch-hook. 


Mr. C. F. Barnes has resigned as 
manager of the Central Union Com- 
pany’s exchange at Columbus, O., to 
go into business for himself in the 
same city. He is succeeded by Wm. 


O’Gara, of Lancaster, O. 


The citizens of Carbondale, Pa., 
are about to organize a company for 
the establishment of a telephone ex- 
change. Parties who are prepared to 
furnish a complete and reliable system 
can obtain further information upon 
application to A. P. 'Trautwein, sec- 
retary of the Board of Trade. 


The Central Union Telephone 
Company are rebuilding their plant in 
the city of Dayton, O., under plans 
and specifications which, it is claimed, 
will make it the model plant of the 
country. The distribution of cables is 
said to be exceptionally fine. All 
outside wire is No. 14 hard drawn 
copper and the inside of all buildings 
is wired with the best quality of 
duplex. The central office is also 
being remodeled in a thoroughly 
modern way and every possible atten- 
tion is to be given to all details 
throughout the plant. General Fore- 
man Cline is giving personal atten- 
tion to this work. 


The Elkhart, Ind., Telephone Com- 
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Jacksonville, Fla.; city of Hamilton, 
Ohio, and others. The makers have 
now in construction three cross-com- 
pound-condensing engines for the St. 
Charles Street Railway Company, 
New Orleans. 

Special attention is called to the 
massive construction of the bed plate 
and to the general design, which is 
especially adapted to meet the uni- 
versal demand of all classes of heavy 
work and the variable load experi- 
enced in using thisclass of machinery. 
In its workmanship and in the 
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which the insulation had been worn. 
He dropped backward across the arm 
and hung there until a hook and 
ladder company took the body down. 
It is reported that a current of 5,000 
volts passed through Mr. Pierce’s 
body. Several doctors worked over 
the body an hour, but resuscitation 
was impossible. 
a 
The Government Post Office au- 
thorities are preparing plans for a 
considerable extension of the street 
railway mail service. 





will reduce rates in Omaha about 20 
per cent. 


The Central Union ‘Telephone 
Company is reducing rates all over 
the State of Ohio. 


The Bell people are reported to have 
offered free service in Dubuque, Ia., 
if an opposition company is started 
there. 


The Western Electric Company 
has secured a final decree against 
the Mianus Electric Company ¢/ al., 


pany has been organized under the 
laws of Indiana. The board of 
directors comprise R. E. Campbell, 
general manager of the Baltimore and 
Ohio Railroad Company, Baltimore; 
H. E. Bucklen, president of the Elk- 
hart and Western Railroad Company, 
Chicago ; Charles Selden, superin- 
tendent of telegraph Baltimore and 
Ohio Railway, Baltimore; O. N. Lum- 
ert, Elkhart, Ind.; Joseph Clay- 
baugh, Indianapolis; W. F. Bantiel, 
Frankfort, Ind. The company claims 
to have unlimited capital at its com- 
mand. 
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A TIETHOD FOR PREVENTING ARIIA- 
TURE REACTION. 


READ BEFORE THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, 
NEW YORK AND _ CHICAGO, 
MARCH 20, 18!'5, BY HARRIS J. 
RYAN AND MILTON E. THOMPSON. 





(Continued from page 159.) 

Figs. 11, 12, 13 and 14 give interest- 
ing results that were obtained by low- 
ering the field electro-motive force and 
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ished as is ordinarily the case. It is 
appreciated that the effect of such 
a behavior is to increase the strength 
of the commutating fringe at the 
leading pole tip in proportion to the 
load, thereby diminishing the range 
of change of the non-sparking point 
with metallic brushes, or enabling 
carbon brushes to be easily adjusted 
so that when in a fixed position there 
will be practically no sparking at all 
ranges of load. 

The second machine that was built, 
and which made use of balancing 
coils, was a small one of the four- 
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A. SPEED, 1,800 REVOLUTIONS 
WITHOUT BALANCING COIL. 


Fic. 1 i. 
2.5 


then operating as before. By operat- 
ing as adynamo or motor without the 
coil, extraordinary powerful armature 
reactive effects are produced. It is 
seen that the brushes 


are in the pres- 
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FULL 
SPEED, 1,800 REVOLUTIONS PER MINUTE. 
WITH BALANCING Corn. 


Fic. 12 —Exr. ORATION CURVE, 


RENT, 2.5 A. 


ence of a reversed field that is quite 
as great as the normal no load field of 
3,000 lines per square centimetre, 


and moderate sparking with the car- 
Here the bal- 


bon brushes occurred. 


32 34 sates 40 2 


Loap. V 
PER 







RPER BRUSH 






LOAD. 











10 12 14 16 
— 
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Mine TE. 


E: XCITING CURRENT, 
OPERATED AS A DyNAMO 


pole type with cast-iron field magnets. 
This machine was designed to have 
a capacity of 25 amperes at 80 volts, 


or 2 kilowatts when running at a 
speed of 1,20U revolutions. Fig. 15 





LOWER BRUSH 


Exciting CuUr- 
RATED AS A DYNAMO 


V = 48.5. 


C = 22.5. 


OPE 


is a diagram that shows the general 
design of the machine, and Fig. 16 
is made from a photograph of the 
actual machine. ‘The essential feat- 
ures of the design were as follows: 

















Fic. 


ancing coils bring out an interesting 
effect. One would expect that the 
effects of their over-balancing action 
would be felt more at lower excita- 
tions. In this experiment the induc- 
tion at the advance pole tip or the 
position of the “ commutation fringe” 

is almost doubled from the normal 
no load value instead of being dimin- 


5. 

Type of machine, 4 pole ; field, cast- 
iron in two pieces. Armature, two- 
circuit drum winding through 58 
grooves; five No. 10 B. & 8S. G. wires 


in each groove; 29 commutator bars ; 
grooves milled out. size five-eighths 
by nine-sixty-fourths inch; outside 
diameter of core, seven and one-half 
inches; inside, three inches; surface of 


completed armature wound with No. 
14 B. & 8. G. iron wire. Length of 
armature and }.oles, six inches each. 
Effective length of iron in armature 

















core, five inches; magnetic leakage, 
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Fig, 138.—EXPLORATION CURVE, FULL 


RENT, 1.6 A. 
WITHOUT BALANCING COIL. 


15 per cent. Field cores, five by 
two inches, with rounded ends; 
area, nine-fourteenths square inches. 
Mean length of field magnetic circuit, 


Loap. V 
SPEED, 1,600 REVOLUTIONS PER MINUTE. 
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* An examination of this data dis- 
closes the fact that no regard is had 
for the pernicious effects that are 
ordinarily met with in the use of so 
short an air-gap with a comparative!y 
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= 36.5. 
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C = 23.5. 


Exciting CurR- 
OPERATED AS A MOTOR 


large number of armature ampere 
turns. With the use of the balanc- 
ing coils no such effects were observed ; 
the machine performed precisely in 





2.5 inches. Magnetic density in accordance with the original estimate 
| rote 2 2 oP ea 











RATION CURVE, FULL 
RENT, 1.6 A. SPEED, 


WITH BALANCING 





Fie. 
Com. 
armature core, 5,400 gausses ; in air- 
gap, 4,900: in the armature teeth, 
8.400; in the field cores, 6,800. 
Field winding, mean length of turn, 
15 inches, requisite exciting M. M. F 
for field circuit, 1,145 gilberts ; for 
armature, 31.3 gilberts; for air-gap, 
1,258 gilberts; or a total of 2,434 
gilberts; size of field wire, No. 18 








LoapD. 
1,520 REVOLUTIONS PER MINUTE. 
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BRUSH 


4a 
FCSITION 


V=31. C=—24. Excirine Cor- 


OPERATED AS A MoTorR 


made in designing it, and exactly as 
theory shows that ordinary machines 
would perform if armature reaction 
were entirely absent. 

During test the machine was belted 
directly to a 10 horse-power Sprague 
motor, and ran at a speed varying 
from 1,500 to 1,650 revolutions per 
minute. The commutator was quite 








Fie. 16 


B. & 8S. G. Number of holes for 
balancing coils, five in each pole- 
piece, even conductors per pole or 
140 conductors total. Weight of 
complete machine, 400 pounds. 


small for a four-pole machine ; it had 
only 29 segments and was very poorly 
suited for the pressure of 100 volts 
at which it was tested. The machine 
was loaded down to 43 amperes at 100 
































April 3, 1895 


volts, speed 1,650, and an exploration 
curve taken around the commutator. 
This curve is shown in Fig. 17 and 
clearly indicates the entire absence of 


a a roe ae 
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capacity of this machine may be 
doubled by their use. 
Two more machines of the same 


general design as the latter were built 
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field distortion. It was found that 
the machine would easily carry a load 
of 45 amperes continuously without 
overheating. After this curve was 
taken the machine was loaded down 
as heavily as the driving belt would 
permit, and ran at a load of 80 
amperes and 80 volts for about 15 
minutes. Under this lead there was 
no appreciable difference from light 
load in the behavior of the commuta- 
tor. The balancing coils were short- 
circuited for an instant while the 
machine was loaded to 40 amperes, 
and the vicious sparking that ensued 
showed that the dynamo could not 
be operated at this load without the 
balancing coils. Indeed, the indica- 
tions were that it would have been 
fatal to the welfare of the commuta- 
tor, and perhaps to the armature 
itself, to entirely cut out the balanc- 


ing coils when the machine was 
carrying this load. The balancing 
coils were then cut out and the 


dynamo gradually loaded down to 
test the performance without balanc- 
ing coils. ‘The brushes were shifted 
forward to prevent sparking as the 
neutral point changed, and the poten- 
tial was kept up as much as possible 


and tested. These machines were 
built with field magnets of mitis 
metal, and the pole-pieces and arma- 
ture cores were one inch longer than 
the machine last described. ‘The 
armature windings were different 


particular the results previously 
obtained. 

Two other machines of this same 
type were built—one of which was 
wound for acurrent of 10 amperes at 


600 volts, and the other for a current 
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The Harrison company started in 
Topeka last October with rates of 
$24 per year for residences and $36 
per year for business houses. Re- 
Missouri & Kansas Tele- 


cently the 
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of 550 amperes at 110 volis, or 60 
kilowatts. 

This type of machine was found to 
be expensive to construct, and owing 
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Fie. 
from each other and different from 
the cast-iron machine. One was 


wound with a two-circuit winding, 

















by cutting out field rheostat. The and the other with a four-circuit 
maximum current reached was 37 winding. ‘Total weight of each 
amperes at 85 volts, with field rheo- machine was 450 pounds. Each 
| 
| 
Fie. 19. 
stat all out, and speed 1,800 revolu- machine, after running at 1,200 


tions per minute. At this speed, and 
with this excitation, the machine 
would have given 120 volts, instead 
of 85, if the balancing coils had been 
used to prevent armature reaction. 


After a load of 37 amperes was 
reached, it was found impossible 
to raise the current by cutting 
down the external resistance, owing 
to the rapid fall of potential 
due to armature reaction. The 


capacity of this particular machine 
was about doubled by the addi- 
tion of the balancing coils, and a 
comparison of the 37 amperes maxi- 
mum with the 80 amperes which was 
by no means the highest possible 
current, shows that the overload 


revolutions per minute, carrieda load 
of 85 amperes at 110 volts for two 
hours continuously, and was then 
loaded down to 100 amperes for a 
quarterof anhour. The performance 
of the machines confirmed in every 


18. 


to its exceeding compactness, very 
hard to ventilate. ‘The main plan in 
view when designing these machines 
was to lessen the total weight for a 
given output by taking advantage of 
the fact that when the balancing coils 
are used, one may greatly increase 
the amount of copper on a given 
armature, and still obtain the same 
satisfactory performance at the com- 
mutator. As Fig. 15 indicates, a 
too compact design was adopted; the 
ventilation was cut down so that full 
benefit of the large amount of arma- 
ture copper was not obtained. 

Machine No. 7 was therefore built 
with a field of the ring type. This 
machine embodied a number of im- 
portant improvements in details of 
construction, will be hereafter 
noted. Fig. 18 shows a photograph 
of the machine from the pulley end, 
and Fig. 19 is a view from the com- 
mutator end. Fig. 20 is a view of 
the armature which was wound with 
No. 6 wire cable. Both commutator 
and armature core were hollow and 
the winding thoroughly ventilated. 
All armature coils were wound simul- 
taneously, and the winding was per- 
fectly symmetrical. 

(To be continued.) 
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Telephone War in Kansas. 
There is a lively telephone war in 
progress in Topeka, Kas., which is 
being watched with a great deal of 
interest by the subscribers to both 
the Bell and Harrison exchanges. 


phone Company announced new rates 
in Topeka for Bell service at $18 per 
year for residences and $24 for busi- 
ness houses, a reduction of 50 per 
cent. The Harrison company has 
announced that its rates, too, would 
be cut to $24 and $13 a year from 
$36 and $24. This cut was to take 
effect on April 1. The Missouri & 
Kansas Telephone Company will make 
au general reduction of 25 per cent 
outside of Kansas City and St. Joe. 





CONTRACTING ENGINEERS, 
EQUITABLE BUILDING, BALTIMORE, MD 


New York Office, 29 Broadway. 
Chicago Office, The Rookery. 





ESTABLISHED 


PARTRICK & CARTER CO. 


ELECTRICAL SUPPLIES 
125 South 2? St. Philadelphia 
CATALOGUES ON APPLICATION 


MOTHER OF PEARL 


Made into any design for Electrical 
Trimmings, Push Buttons, Knobs, 
Handles, etc. Can be made to cost 
no more than other material. 


HENRY CHARLES EULER, 


513 BROADWAY, NEW YORK. 


PATENTS 


POPE, READ & ROGERS, 


41 CORTLANDT ST., 
NEW YORK CITY. 


1867 








FRANELIN L. POPE. 
ROBT. H. READ. 
EDWARD H. ROGERS. 
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FACTS. 


Electrically-driven machinery is modern and proper. 


Crocker-Wheeler apparatus is the best for this purpose, 


liberally proportioned, a generous factor of safety, 


and no trouble, if you allow us to advise you. 


Crocker-Wheeler Electric Co. 


Manufacturers and Electrical Engineers. 


New York. 
CHICAGO, 
Boston. 
PHILADELPHIA, 
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Dixon Crucible Com- 
pany, Jersey City, N. J., have issued 
a very appropriate calendar blotter 
for April. 

The contract for constructing elec- 
trical subways in Baltimore, Md., has 
been awarded by the city to the 
Western Electric Company, of New 
York and Chicago, at $36,779.85. 


The Jos. 


The Electrical and Mechanical 
Engineering and Trading Com- 
pany, 39 Cortlandt street, New York, 
has changed its name to the Electrical 
and Mechanical Engineering Com- 
pany. J. UL. Vail is president and 
chief engineer of the company. 


The Fontaine Crossing and Elec- 
trical Company, of Detroit, Mich., 
are putting on the market an exten- 
of electrical ventilating 
apparatus. They make Fuller’s pat- 
ent combination fan motors from 18 
inches to 96 inches in diameter, wound 
for from 110 volts to 500 volts. 


sive line 


The Mather Electric Company, 
Manchester, Conn., have secured, 
through Mr. J. Holt Gates, of 
Chicago, their Western contractor, 
the order for five 100-kilowatt multi- 
polar generators, with station equip- 
ment, for the new station of the 
Indiana Electric Railway Company, 
at Ind. This contract was 
secured against strong competition. 


of 


Goshen, 


The National Telephone Company, 
of Boston, are doing a tremendous 
business in their latest types of instru- 
ments, which are meeting with the 
most flattering success in all sections 
of the country. ‘Their Pony National 
instrument, which has just been put 
on the market, is without doubt the 
most powerful thing of the kind yet 
introduced, and marks a progressive 
step in the art of telephony. Among 
recent orders booked by the National 
company is one for 150 instruments 
from the ‘Topeka Harrison Telephone 
Company, of Topeka, Kansas. 


‘one 





The Walker Manufacturing Com- 
pany, Cleveland, Ohio, have closed 
the following contracts between 
March 1 and March 22, 1895: 


Burhorn & Granger, No. 
Liberty street, New York city, two 
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25-kilowatt direct coupled lighting | 


generators; F. E. Snow, receiver 
Adrian City Electric Belt Railway 
Company, Adrian, Mich., one 60-kilo- 


watt belted generator, three 25 horse- 
power single equipments; Union 


Depot Railroad Company, St. Louis, 
Mo., 41 double car equipments, 82 
30 horse-power steel motors; Pitts- 
burgh Traction Company, Pittsburgh, 
Pa., one double car equipment, two 
30 horse-power steel motors; Pitts- 
burgh, Crafton & Mansfield Passenger 
Railway Company, Pittsburgh, Pa., 
double car equipment, two 
horse-power steel motors; 
Street & Pleasant Valley Passenger 
Railway Company, Pittsburgh, Pa., 


50 | 
Federal | 


| 


two double car equipments, four 30 


horse-power steel motors; Suburban 
& Rapid Transit Street Railway Com- 


pany, Pittsburgh, Pa., one double car | 


equipment, two 25 horse-power 


steel motors; 


way Company, Pottsville, Pa., four 
double car equipments, eight 25 
horse-power steel motors; Chicago 


City Railway Company, Chicago, IIl., 
49 double car equipments, ninety- 
eight 25 horse-power stee] motors. 


The General Electric Company 


has received the following letter : 


ConcorpD, N. H., February 8, 1895. 


GENERAL ELEcTRIC COMPANY. 

Gentlemen—We have had our triphase plant in 
operation, as you know, since September, 1893, in 
which month we started the first triphase induction 
motor operated, for commercial work, from a 
central station in the United States. 

We now have over 400 horse-power in motors and 
over 6,000 incandescent lamps in operation from 
our two 250-kilowatt generators. 


| 
| 


Schuylkill Electric Raii- | 





It is four miles from our station, at the Sewalls | 
Falls, where we have developed over 5,000 horse- | 


power, tothe center of the city of Concord. 
voltage at the city is 2,200 on the primaries and 110 
on secondaries. 


The | 


The loss between the generators | 


and transformers is seven and one-half per cent on | 


the heaviest load we have ever had. 
The generators were put into service, running | 
continuously, with the exception of one and one- 
half hours shut down every Sunday P. M. forclean- 
ing up, and have never given us one minute's | 
trouble, from any cause 
We use the type F 
single exception of having a primary coil open in | 
one, these have proved satisfactory. 
The motors are volumes of credit to the system 
After having the vexation of commutators, 
sparking brushes, burned out armatures, coils and 
starting boxes, to contend with in our old 500-volt | 
circuit, their absence, with no corresponding annoy 
ance attending, is a relief that words cannot 
express. The motors start promptly 
and their speed is almost absolute, varying less 
than two per cent from load to running free. 


formers, and starting a motor doesnot affect the 
lights any more than starting lights, which took 
the same amount of current,would. We experience 
no difficulty in balancing our circuits. and a differ- 
ence of loads between two sides of 25 per cent is 
not noticeable in any way. We are operating heat- 
ing and cooking apparatus, as well as laundry and 
tailors’ irons, with great satisfaction to our patrons | 
and selves. 

We investigated all the known systems before 
we decided to place our order with you, and with 
our experience, if we were to put in a similar plant 
to-day it would be the three-phase. 

Yours truly, 
ConcorD LAND AND WATER POWER COMPANY, 
(Signed) Eugene F. Carpenter, 
Superintendent and Electrical Engineer. 


The | 
motors and lights are run from the same trans- | 


transformer, and with the 


with load, | 


| 





STEAM ENCINEERING 


(Stationary, Locomotive or Marine); Mechanics; Mechanical Drawing; Electricity ; 
Architecture ; Architectural Drawing and Designing ; Masonry ; Carpentry and Joinery ; 
Ornamental and Structural Iron Work; Railroad Engineering ; Bridge Engineering ; 

Municipal Engineering ; Plumbing and Heating ; Coal and Metal Mining ; Prospecting, 
and the English Branches. Students make rapid progress in learning to Draw and 
Letter. The Steam Engineering course is intended to qualify engineers to secure Licenses. 
Send for Free Circular, stating the subject you wish to study, to 





THE INTERNATIONAL CORRESPONDENCE SCHOOLS, Scranton, Pa. 


Telephones, 


TRANSMITTERS, RECEIVERS | 
AND APPLIANCES. 


De Veau & Go., 


32 and 34 FRANKFORT ST., 
NEW YorReEe. 


OLL DROP «- 


COMM™MUTATOR BARS. 


Full particulars on request. 


FOREST CITY ELECTRIC WORKS, 


CLEVELAND, O. 











Trade 





THE PERFECTION DYNAMO BRUSH 
FLEXIBLE, REDUCES 
SPARKING, SAVES 
COMMUTATOR. 


Elegantly made. Try them. 
Woven Wire. Pure Copper. 


PATENTED FEB 








MANUFACTURER 


GHAS. E. GNAPIN, 136 Liberty St., N. Y. 





T£:Mather Electric Company 


MANCHESTER, CONN. : 


POWER GENERATORS, for Lighting and Railway Purposes, 
COMPLETE STATION EQUIPMENTS. Mather Apparatus for sale exclusively in their remert- 


ive territories by the following well-known and reliable 
Contractors : 

J. HOLT GATES, 1140 Monadnock Building, Chicago, Western Contractor. 

H. B. COHO & CO., 203 Broadway, N. Y. City, Brookiyn and vicinity, and New Jersey. ~ 

G, M, ANGIER & CO.., o Federal Street, Boston, Mass., New England. 

S. N. BLAKE, Elmira, N Y., Northern and Western New York. 

THE WILL & FINCK CO., ‘818 Market Street, San Francisco, Agent for Pacific Coast. 


Sight Feed Oil Cups. 











AUTOMATIC ‘‘WIPING DEVICE” 
For oiling Crank and Cross-head Pins. 


WM. H. WILKINSON & CO., 
362 Atlantic Ave., Boston, Mass. 











nBsoLuTELY KA. & NI. 


FIRE-PROOP. 











> MAGNESIA 








SECTIONAL STEAM PIPE AND BOILER COVERINGS. 


SELLING ACENTS: 


New York, Robert A. Keasbey, 54 Warren St. 
Boston; S. C. Nightingale & Childs, 134 Pear] St. 
Hae ere ag Macan & Co., 1420 Callowhil St. 
Baltimore, Wallace & Bro., 432 E. Pratt S' 
Washington, Wm. B. Morgan, Builders’ ar 
Chicago, Walch & Wyeth, 208 Lake Si 

New Orleans, Delbert Engineering Go. 

Memphis, Symmes & Co., 162 Front St. 
Milwaukee, F.S rinkman, 133 Sycamore St. 

St. Louis, F. Bocler, 108 Walnut St. 


THE GREAT COAL SAVER. 


SELLING ACCENTS: 


Detroit, S. P. Conkling, 20 Atwater St., East. 
Omaha, s ncer Otis, 307 8. Sixteenth’ St. 
saunas ie J. H. Stoner & 

ss, 





MANUFACTURED BY 
THE KEASBEY & MATTISON COcs 


AMBLER, PA. 


CINCINNATI: 114 West Second St. 


Co. 

teed ees L. vo 219 South Third St. 
Des Moines, J &R.B rter. 
Denver, C. Ww. Badgley & Co., 18th & Market Sts. 
- Lake Cit soy 3 & Montana Machinery Co. 

tte City, ont. . Jam 

San Francisco, Desolia Deussing, 2 California St 
Montreal, Sclater Asbestos Mfg. Co. 


CLEVELAND: {17 Water St. 





